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NOTE. 



A new edition of the Useful Tables from Bowrlitch*s Navigator having been called for, they 
have been reprinted, together with Tables YII, IX, XXXII, and XXXIII, not included in 
the former editions. 

They are all printed from the original stereotype plates of the Tables to which, the suc- 
ceeding explanations apply. 

Corrections have been made in the plates for beverai discovereO eirors in the Tablea. 

Bureau op Navigation, 

January 28, 1868. 



IN MEMORIAM 



PREFACE 



The following explanations relative to the Tables included in this col- 
lection are taken from the Frefojce by the late Dr. Bowditch to the revised 
edition (of 1837) of the Practical Navigator: 

Tables I and 11 were calculated by the natural sines taken from the 
fourth edition of Sherwin's Logarithms, which were previously examined, 
by differences; when the proof-sheets of the first edition were examined, 
the numbers were agam calculated by the natural sines in the second 
edition of Hutton's Logarithms; and if any difference was found, the 
numbers were calculated a third time by Taylor's Logarithms. 

Table III contains the meridibnal parts for every degree and minute of 
the quadrant, calculated by the following rule, viz : 

M = T X 0.0007915704468, 

in which T is the log. tangent less radius of half the latitude, increased 
by 45^, taken to seven places of figures, reckoned as integers; and M is 
the meridional parts of that latitude in miles. 

Table VII contains the amplitudes of the sun for various latitudes and 
declinations, calculated by Taylor's Logarithms, by this rule : 

Lo{^. sec. lat. -{- log. sine declinatiou >- 10.0000000 = log. sine amplitade. 

Table IX contains the time of the sun's rising and setting, calculated 
by Taylor's Logarithms, by this rule: 

Log. COS. hour = log. tang, declin. -f-log. tang, latitude — 10.0000000. 

Table X contains the distances at which any object is visible at sea, 
calculated by the rule given in ^ 195 of Vince's Astronomy, in which the 
terrestrial refraction is noticed. This circumstance was neglected by 
Robertson, Moore, and others, and, of course, their tables are erroneous. 
The rule given by Mr. Vince, expressed in logarithms, is this: 

0> 12155 4- half log. of height in feet = log. of distance in statute miles. 

In reduciQg the rule to logarithms, the radius of the earth w^as called 
20911790 feet, which agrees nearly with the mean value given in De la 
Lande's Astronomy. 

Table X A contains the parallax in altitude of a planet. 

Table XII contains the refiraction of the heavenly bodies, calculated 
by Dr. Bradley's rule, supposing the refi[*action to be as the tangent of 
the apparent zenith distance of the object, decreased by three times tlie 
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IV PREFACE. 

refraction, the horizontal refraction being supposed equal to 33'. The 
rale, expressed in logarithms, is this : 

Log. tang. (app. zen. diet.— 3. refraction)— 8.2438534 = log. of ref. in 6ec. 

The numbers calculated by this rule agree nearly with those published 
in Table I of Maskleyne's Requisite Tables. 

Table XIII contains the dip of the horizon for various heights, calcu- 
lated by the rule in § 197 of Vince's Astronomy, in which the terrestrial 
refraction is allowed for. All numbers of this table differ a little from 
those published by Dr. Maskleyne, who had made a different allowance 
for that refraction. The rule given by Mr. Yince, expressed in loga- 
rithms, is, 

1. 7732711 -j- half the log. of the height in feet = log. dip in seconds. 

Table XIV contains the sun's parallax in altitude, calculated by mul- 
tiplying the natural sine of the apparent zenith distance by the sun's 
horizontal parallax 8g". The numbers in this table agree with those 
published by Dr. Maskleyne. 

Table XV contains the 

Angmentation of the moon's semi-diameter = 15". 626 X sine ])'s altitude. 

This table agrees nearly with that published by Maskleyne. 

Table XVI contains the dip for various distances and heights, calcu- 
lated by this rule: 

D= ?rf + 0.56514 X ~, 

in which D represents the dip in miles or minutes, d the^ distance of the 
land in sea miles, and li the height of the eye of the observer in feet. 

Table XXII, for turning time into degrees, is the same as iu other 
works of this kind. 

Table XXII contains the proportional logarithms for three hours. The 
numbers of this table may be found by subtracting the logarithm of the 
time in seconds from the log. of 10800", or, which is the same thing, by 
the following rule : 

Prop. log. T = 4.0334738 — log. of T in seconds, 

neglecting the three right-hand figures of the remainder. 

Table XXIV was compared with Sherwin's and Hutton's tables, and 
a few errors corrected. 

Table XXV contains the log. sines, log. tangents, etc., corresponding 
to points and quarter points of the compass. This was compared with 
Sherwin's, Hutton's^ and Taylor's LogaritliDis. 

Plate XXVI, containing the common logarithms of numbers, was com- 
pared with Sherwin's, Hutton's, and Taylor's Logarithms. 

Table XXVII contains the common log. sines, tangents, secants, etc. 
This was compared with Sherwin's, Hutton's, and Taylor's tables. Two 
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additional columns are given in this table, which are very coiiv^enient in 
finding the time from an altitude of the sun ; also, three columns of pro- 
portional parts for seconds of space ; and a small table at the bottom ot 
each page for finding the proportional parts for seconds of time. The 
degrees are marked to 180^, which saves the trouble of subtracting the 
given angle from 180^ when it exceeds 90^. 

Table XXXII contains the variation of the altitude of any heavenly 
body, for one minute of time from noon, for various degrees of latitude 
and declination. The following method was used in constructing the 
table : A and B were calculated for each degree of declination by these 
formulas : 

Log. A = log. 1".96349 + 2 log. cos. declination - 20.00000, 
Log. B =log. A 4" log. tang, declination — 10.00000; 

and then the correction of the table corresponding to the zenith distance 

Z (= lat. + dec.) w^as foimd by this formula: 

m 

A X cotang. Z ± B. . 

To facilitate the computation of these numbers, a table of the products 
of A by the whole numbers from 1 to 9 was calculated. 

Table XXXIII contains the squares of the minutes and parts of a 
minute of time corresponding to every second from 0«. to 12m, 595. 
This requires no explanation. 

Table LI. To change mean solar time into sidereal time. 

Table LII. To change sidereal time into mean solar time. 

Table on pa^^e 76 of the text contains the corrections in minutes, to be 
added to the Middle Latitude to obtain the correct Middle Latitude* 



REMARKS OF PROFESSOR PEIROE. 



By the admirable contrivance of logarithms, the name of their in- 
ventor was raised high in the list of the benefactors of his race and the 
promoters of science. All the numerical calculations in the higher 
departments of theoretical and practical mathematics are performed by 
their aid, and the success of the computer principally depends upon the 
skill and precision with which he uses his logarithmic tables. It is 
worthy of inquiry, then, whether instruction in their use should not be 
more common in the schools; they ought to be studied both as the most 
remarkable instrument for facilitating calculations, and as a useful means 
of forming the mind to habits of accuracy. Discretion should be exer- 
cised in the choice of the tables, for, if ill-constructed and inaccurate, 
they will certainly lead to awkward and slovenly forms of calculation. 
They should be well-proportioned in their parts; and, if of small extent, 
they should not be carried beyond five places of decimals. It is a great 
mistake to carry the small tables to six or seven places of decimals; 
without any valuable increase of accuracy, they are thus rendered clumsy 
and inconvenient. Tables of seven places should be proportionally ex- 
tensive, as the large ones of Taylor; while those of six places are of 
little value — ^for they are not delicate enough for the higher orders of 
calculation, and are not needed for inferior operations; but, on the con- 
trary, the disproportionate labor of using them destroys that brevity of 
computation which is the sole recommendation of logarithms. None of 
the smaller tables can be compared in accuracy with those of Dr. Bow- 
ditch ; for, besides the repeated and rigid examinations to which they 
have been subjected by the author and his sons, they have been so long 
in common use that no imjiortant error can have escaped detection. Dr. 
Bowditch's singular practical tact is also exhibited in their skilful ar- 
rangement, of which they are models deserving careful study. Feeling 
the want of such a set of tables for popular use, I have urged upon their 
l)roprietors the expediency of publishing the following selection Irom 
them, which will, I hope, be regarded as judiciously made. 

This may not be thought an improper occasion to press upon teachers 
the inexpediency of forcing the youthful intellect to a premature com- 
prehension of abstruse mathematical reasoning, at the expense of failing 
to imi)art familiarity with the forms of calculation, and readiness and 
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accuracy in the use of .figures, at the flexible age when the seeds of habit 

most readily germinate. Teach the lad how to obtain results, and 

you inspire him wi^h the surest stimulus to investigate and apprehend 

the nature of the process. Imbue him with the spirit of accuracy, and 

you give him a taste for definite and precise thought, which is the solid 

foundation of true science, and one of the best antidotes to the laxity of 

reasoniag and vagueness of research with which the atmosphere of the 

times is infected. 

BENJAMIK PEIRCE, 

Perkim Professor of Astronomy and Mathematics^ 

Harvard University, 

Cambridge, 1849. 
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i5 
i6 

i? 
i8 

'9 

20 



Lat. 



21 
22 
23 

24 
25 
26 
27 
28 
29 

3o 



3i 

32 

33 

34 
35 
36 

37 
38 
39 
4o 



4i 
4-2 

43 
44 
45 
46 

47 
48 

49 
5_o 

52 

53 

54 
55 
56 

57 
58 

59 
60 



01 .0 
02.0 
o3.o 
o4.o 
o5.o 
06.0 
07.0 
08.0 
09.0 
0.0 



0.9 
1.9 

^•9 
3.9 

4.9 
5.9 
6.9 

7-9 
8.9 

9-9 



Dep. 



00. 1 
00.2 
00.3 

00.4 
00.5 
00.6 
00.7 
00.8 
00.9 
01 .0 



o 
o 
o 
o 
o 
o 
o 
o 
o 
02.0 



. I 
.2 
.3 

.4 
.5 
.6 

.7 
.8 



20.9 
21 .9 
22.9 
23.9 

24.9 
25.9 
26.9 
27.9 
28.9 
29.9 



30.9 
3i.8 
32.8 
33.8 
34.8 
35.8 
36.8 
37.8 
38.8 
39.8 



02.1 
02.2 
02.3 
02.4 

02.5 

02.5 
02.6 
02.7 
02.8 
02.9 



o3.o 
o3. 1 
o3.2 
o3.3 
o3.4 
o3.5 
o3.6 
o3.7 
o3.8 
03.9 



40.8 
41.8 
42.8 
43.8 
44.8 
45.8 
46.8 

47. « 
48.8 

4'^. 8 

5"( -78 
5^ .7 
52.7 



04.0 
04. 1 
04.2 
04.3 

04.4 
04.5 
04.6 

04.7 
04.8 
04.9 



53 

5A 
55 

56 

5? 
58 



59.7 






o5.o 
c5. 1 
o5.2 
o5.3 

o5.4 
o5.5 
o5.6 
o5.7 
o5.8 
05.9 



hi<l.l Dnp. i I. at 



Dist. 

61 
62 
63 

64 
65 
66 

67 
68 

69 

70 



71 
72 
73 
74 
73 
76 
77 
78 

Z9 
80 



81 
82 
83 

84 
85 
86 
87 
88 
89 
90 



91 
92 

93 

94 
95 

96 

97 
98 

99 

100 



lOI 

02 
o3 

04 
o5 
06 

07 
08 
09 
10 



Lat. 



Ill 
12 
i3 

i4 
i5 
16 

17 
18 

^9 
20 



Hist. 



60.7 
61.7 
62.7 

63.7 
64.7 
65.7 
66.7 

67.7 
68.7 

69.7 



70.7 

71.7 
72.6 

73.6 

74.6 

75.6 

76.6 

77.6 

78.6 

79.6 



80.6 
81.6 
82.6 
83.6 
84.6 
85.6 
86.6 
87.6 
88.6 
89.6 



90.6 
91 .6 
92.6 
93.5 
94.5 
95.5 
96.5 
97.5 
98.5 
99.5 



00.5 
Of .5 
02.5 
o3.5 
o4.5 
o5.5 
06.5 
07.5 
08.5 
09.5 



0.5 
1.5 

2.5 

3.5 
4.4 
5.4 
6.4 
7.4 
8.4 
9.4 



Dep. 



Dep. 



06.0 
06.1 
06.2 
06.3 
06.4 
06.5 
06.6 
06.7 
06.8 
06.9 



07.0 
07.1 
07.2 
07.3 
07.4 
07.4 
07.5 
07.6 
07.7 
07.8 



07.9 
08.0 
08.1 
08.2 
08.3 
08.4 
08.5 
08.6 
08.7 
08.8 



08.9 
09.0 
09.1 
09.2 
09.3 
09.4 
09.5 
09.6 

09 •7' 
09.8 



09.9 
0.0 
0.1 

0.2 
0.3 

0.4 
0.5 
0.6 
0.7 
0.8 



0.9 
.0 
.1 
.2 

.3 

.4 
.5 
.6 

.7 
.8 



Lat. 



Dist, 



121 
22 

23 

24 

25 

26 
27 
28 

It 



i3i 

32 

33 

34 
35 
36 

37 
38 

4o 



i4i 
42 
43 
44 
45 
46 

47 
48 



i5i 

52 

53 

54 
55 
56 

57 
58 

60 



161 
62 
63 

64 
65 
66 

67 
68 

69 

70 



171 

72 
73 
74 
75 
76 
77 
78 

Z9 
80 



Dist. 



Lat 



20.4 
21.4 
22.4 
23.4 
^4.4 
25.4 
26.4 
27.4 

28.4 
29.4 



3o.4 
3i.4 
32.4 
33.4 
34.3 
35.3 
36.3 
37.3 
38.3 
39.3 



40.3 
4i.3 
42.3 
43.3 
44.3 
45.3 
46.3 
47.3 
48.3 
49.3 



5o.3 
5i.3 
52.3 
53.3 
54.3 
55.2 
56.2 
57.2 
58.2 
59.2 



60.2 
61 .2 
62.2 
63.2 
64.2 
65.2 
66.2 
67.2 
68.2 
69.2 



70.2 
71 .2 
72.2 
73.2 
74.2 
75.2 
76.1 

77-1 
78.1 

79.1 



Dep. 



Dep 



»-9 
2.0 

2.1 
2.2 
2.3 
2.4 
2.4 
2.5 
2.6 
2.7 



2.8 

^9 
3.0 

3.1 

3.2 

3.3 

3.4 
3.5 
3.6 

3.7 



3.8 
3.9 
4.0 

4.1 
4.2 
4.3 

4.4 
4.5 
4.6 

4.7 



4.8 

4.9 
5.0 
5.1 

5.2 

5.3 

5.4 
5.5 
5.6 

5.7 



5.8 
5.9 
6.0 
6.1 
6.2 
6.3 

6.4 
6.5 
6.6 

6.7 



6.8 
6.9 

7.0 

7-1 
7.2 

7.3 

7.3 

7-4 
7.5 

7.6 



Lat. 



Dist. 



181 
82 
83 

84 
85 
86 
87 
88 
89 
90 



191 

94 
96 

9Z 
98 

99 
200 



201 
02 
o3 

04 
o5 
06 
07 
08 
09 
10 



211 
12 
i3 

i4 
i5 
16 

17 
18 

19 

20 



221 
22 

23 

24 

25 

26 

27 
28 



23l 
32 

33 

34 
35 
36 

37 
38 

39 

4o 



Lat. 



80. 
81. 
82. 
83. 
84. 
85. 
86. 
8-. 
88. 
89. 



90. 
91. 
92 
93. 

94. 

95. 

96. 

97.0 

98.0 

99.0 



210.0 
211.0 
212.0 

2X3. o 

214.0 

2l5.0 

216.0 
217.0 

217.9 

218.9 



219 

220 

221 

222 

223 

224 

225.9 

226.9 

227.9 

228.9 



•9 
•9 
•9 
9 
9 
9 



229.9 
230.9 
23i .9 
?32.9 
233.9 
234.9 
235.9 
236.0 
237.8 
238.8 



Dep. 



200.0 
201 .0 
202.0 
2o3.o 
204.0 
2o5.o 
206.0 
207.0 
208.0 
209. c 



7-7 
7.8 

Z*9 
8.0 

8.1 

8.2 

8.3 

8.4 
8.5 
8.6 



8.7 
8.8 
8.9 
9.0 

9-1 
9.2 

9.3 

9.4 

9.5 

9.6 



9-7 
9.8 

9-9 
20.0 

20.1 

20.2 

20.3 

20.4 

ic 5 

20.6 



20.7 

20.8 

20.9 

2 

2 

2 

2 

2 

2 

2 



.0 
.1 
.2 
.3 

.4 
.5 
.6 



•7 
.8 



Dist.l Dep. 



2 

2 

2 

22.0 

22.1 

22.2 

22.2 

22.3 
22.4 
22.5 



22 .6 
21.7 
22.8 
22.9 
23. D 
23.1 
23.2 

23 3 
23.4 

23.5 



Dist. 



Lat. 



Lat. 



241 
42 
43 

44 
45 
46 

47 
48 



25l 
52 

53 
54 
55 
56 

57 
58 

59 
60 



261 
62 
63 

64 
65 
66 
67 
68 
69 
70 



271 

72 

73 

74 

75 

76 

77 

78 

79 
80 



281 
82 
83 

84 
85 
86 

87 
88 
89 
90 



291 
93 

96 

97 
98 

3 00 



Dist. 



239.8 
240.8 
241.8 
242.8 
740. S 
244.8 
245.8 
246.8 
247.8 
248.8 

249^8 
25o 8 
251.8 
252.8 
253.8 
254.8 
2^5.8 
256.8 
257.8 
258.7 



259.7 
260.7 
261 .7 
262.7 
263.7 

264.7 
265.7 
266.7 
267.7 
268.7 



269.7 
270.7 
271.7 
272.7 
273.7 
274.7 
275.7 
276.7 
277.7 
278.7 



279.6 
280.6 
281.6 
282.6 
283.6 
284.6 
285.6 
286.0 
287.6 
288.6 



Dep. 



23.6 
23.7 
23.8 
23.9 
a4.o 
24.1 
24.2 
24.3 
24.4 
24.5 



289.6 
290.6 
291 .6 
292.6 
293.6 
294.6 
295.6 
296.6 
297.6 
298.6 



Dep. 



24.6 

24.7 
24.8 

24.9 
25.0 

25.1 
25.2 

25.3 

25.4 
25.5 

25.6 
25.7 
25.8 
25.9 
26.0 
26.1 
26.2 
26.3 
26.4 
26.5 



26.6 
26.7 
26.8 
26.9 
27.0 
27.1 
27.2 
27.2 
27.3 
27.4 



27.5 
27.6 
27.7 
27.8 
27.9 
28.0 
28.1 
28.2 
28.3 
28.4 

■28T5 
28.6 
28.7 
28.*: 
28.9 
29.0 
29.1 
29.2 
29.3 
29.4 



Lat. 



IJ.^N. 



E..4S. 



W.^N. 



W.^S. 



[For 7i Points. 



TABLE I. 



[PagftS 



Difference of Latitude and Departure for f Point. 



N.|E. 



N.| W. 



S.fE. 



S.|W. 



Dist. 

I 

a 
3 

4 
5 
6 

7 
8 

9 

lO 

II 

12 

i3 

i4 
i5 
i6 

'7 
i8 

19 
ao 

31 
22 
23 

24 

25 

26 
27 
28 



Lat. 



01 .0 
02.0 
o3.o 
04.0 

04.9 
05.9 
06.9 
07.9 
08.9 

09-9 
10.9 
II. 9 

i3!8 
i4.8 
i5.8 
16.8 
17.8 
18.8 
19.8 

20.8 
21.8 
22.8 

23.7 

24.7 
25.7 
26.7 

27.7 
28.7 

29.7 



Dep. 



00. 1 
00.3 
00.4 
00.6 
00.7 
00.9 
01 .0 
01.2 
01.3 
01.5 

01.6 
01.8 
01.9 
02.1 
02.2 
02.3 
02.5 
02.6 
02.8 
02.9 



o3.i 
o3.2 
o3.4 
o3.5 
03.7 
o3.8 
04.0 
04.1 
04.3 
04.4 



3i 

32 

33 

34 
35 
36 

37 
- 38 

39 
40 

4i 
42 

43 

44 
45 
46 

47 
48 

5o 
"57 

52 

53 

54 
55 
56 

57 
58 

1 

Dist 



3o.7 
3i.7 
32.6 
33.6 
34.6 
35.6 
36.6 
37.6 
38.6 
39.6 

4o.6 
4i.5 
42.5 
43.5 
44.5 
45.5 
46.5 
47.5 
48.5 
49.5 

5o.4 
5i.4 
52.4 
53.4 
54.4 
55.4 
56.4 
57.4 
58.4 
59.4 

Dep. 

EffN. 



04.5 

04.7 
04.8 

o5.o 

o5.i 

o5.3 

o5.4 
o5.6 
o5.7 
05.9 

06.0 
06.2 
06.3 
06.5 
06.6 
06.7 
06.9 
07.0 
07.2 
07.3 

07.5 
07.6 
07.8 
07.9 
08.1 
08.2 
o3.4 
08.5 
08.7 
08.8 



Dist. Lat 



LaU 



61 
62 
63 

64 
65 
66 

67 
68 

69 

70 



71 
72 

73 
74 
75 
76 

77 
78 

Z9 
80 



81 
82 1 
83 

84 
85 
86 

87 
88 

89 

90 



91 

9^ 
93 

94 

95 
96 

9Z 
98 

99 
100 



lOI 

02 
o3 

04 
o5 
06 

07 
08 

09 

10 



III 
12 
i3 

i4 
i5 
16 

17 
18 

19 
20 



Dist 



60.3 
61.3 
62.3 
63.3 
64.3 
65.3 
66.3 
67.3 
68.3 
69.2 



70.2 

71 .2 

72.2 

73.2 

74.2 

75.2 

76.2 

77.2 

78. 

79- 



80. 

81. 

82. 

83. 

84. 

85. 

86. 

87.0 

88.0 

89.0 



90.0 
91 .0 
92.0 
93.0 
94.0 
95.0 
96.0 
96.9 

97.9 
98.9 



99-9 
00.9 

01 .9 

02.9 

03.9 

04.9 

o5.8 

06.8 

07.8 

08.8 



09.8 
10.8 
II. 8 
12.8 
i3.8 

14.7 
i5 7 
16. -7 1 
17.7 
18.7 



Dep. 



09.0 

09.1 

09.2 

09.4 

09.5 

09.7 

09.8 

0.0 

0.1 

0.3 



0.4 
0.6 
0.7 
0.9 
1 .0 
1 .2 
1.3 

1.4 
1.6 

1.7 



'•9 

2.0 

2.2 

2.3 
2.5 
2.6 
2.8 

3.1 

3.2 



3.4 
3.5 
3.6 
3.8 
3.9 

4.1 
4.2 

4.4 
4.5 

4.7 



4.8 
5.0 
5.1 
5.3 

5.4 
5.6 

5.7 
5.8 

6.0 

6.1 



6.3 

6.4 
6.6 

6.7 
6.9 
7.0 

7.2 
7.3 
7.5 
7.6 



Dep. Lat. 
E.|S. 



Dist. 



121 
22 

23 

24 

25 

26 

27 
28 



Lat. 



i3i 

32 

33 

34 
35 
36 
37 
38 
39 
40 



i4i 
42 
43 
44 
45 
46 

47 
48 

it 



i5i 

52 

53 

54 
55 
56 

57 
58 

59 

60 



161 
62 
63 

64 
65 
66 

67 
68 
69 
70 



171 

72 
73 
74 
75 
76 

77 
78 

Z9 
80 



19.7 
20.7 
21 .7 
22.7 
23.6 
24.6 
25.6 
26.6 
27.6 
28.6 



29.6 
3o.6 
3i.6 
32.5 
33.5 
34.5 
35.5 
36.5 
37.5 
38.5 



39.5 

4o.5 
4i.5 
42.4 
43.4 
44.4 
45.4 
46.4 
47.4 
48.4 



49.4 
5o.4 
5i.3 
52.3 
53.3 
54.3 
55.3 
56.3 
57.3 
jo .3 



59.3 
60.2 
61.2 
62.2 
63.2 
64.2 
65.2 
66.2 
67.2 
68.2 



69. 

70. 

71. 
72. 

73. 

74. 

75. 

76. 

77. 
78. 



Dep. 



7.8 

Z-9 
8.0 

8.2 

8.3 

8.5 

8.6 

8.8 

8.9 

9.1 



9.2 

9.4 
9.5 

9-Z 
9.8 

20.0 

20.1 

20.2 

20.4 

20.5 



20.7 
20.8 

21 .0 

21. 1 
21 .3 
21.4 
21.6 
21.7 
21 .9 
22.0 



22.2 
22.3 
22.4 
22.6 
22.7 
22.9 
23.0 

23.2 

23.3 
23.5 



23.6 
23.8 
23.9 
24. 1 
24.2 

24.4 
24.5 

24.7 
24.8 

24.9 



25.1 
25.2 
25.4 

25.5 
25.7 
25.8 
26.0 
26.1 
26.3 
26.4 



Dist. 



181 
82 
83 

84 
85 
86 
87 
88 
89 

191 

93 

94 

96 

97 

98 

99 
200 



Lat. 



201 
02 
o3 

04 
o5 
06 
07 
08 
09 
10 



211 
12 
i3 

i4 
i5 
16 

17 
18 

•19 

20 



221 
22 

23 

24 

25 

26 

27 
28 



23! 
32 

33 

34 
35 
36 

37 
38 

4o 



Dist. Dep. Lat. Dist. 

W.|N. 



79.0 
80.0 
81.0 
82.0 
83.0 
84.0 

85 o 

86 o 
87.0 

87.9 



88.9 
89.9 
90.9 
91.9 
92.9 
93.9 
94.9 

96!8 
97.8 



98.8 
99.8 
200.8 
201.8 
202.8 
2o3.8 
204.8 
205.7 
206.7 
207.7 



208.7 

209.7 
210.7 
211. 7 
212.7 
213.7 

214.7 
2i5.6 

216.6 

217.6 



218.6 
219.6 
220.6 
221.6 
222.6 

223.6 

224.5 

225.5 

226.5 
227.5 



Dep. 



228.5 
229.5 
23o.5 
23i .5 
232 . 5 

233.4 
234.4 
235.4 
236.4 
237.4 



26.6 
26.7 
26.9 
27.0 
27.1 
27.3 
27.4 
27.6 
27.7 
27.9 



28.0 
28.2 
28.3 
28.5 
28.6 
28.8 
28.9 
29.1 
29.2 
29.3 



29.5 
29.6 
29.8 
29.9 
3o.i 
3o.2 
3o-^ 
3o.5 
3o.7 
3o.8 



3i .0 
3i .1 
3i.3 
3i.4 
3i.5 
3i.7 
3i.8 
32.0 

32.1 

32.3 



32.4 
32.6 
32.7 
32.9 
33.0 
33.2 
33.3 
33.5 
33.6 
33.7 



33.9 
34.0 
34.2 
34.3 
34.5 
34.6 
34.8 

34 9 
35.1 
35.2 



Dep. Lat 
W.|S. 



248.3 
249.3 
25o.3 
25i .3 

252.2 
253.2 

254.2 

255.2 
256.2 

257.2 



258.2 

259.2 
260.2 
261 . 
262. 
263. 

264. 

265 . 
266. 
267. 



268. 

269. 

270.0 

271 .0 

272.0 

273.0 

274.0 

275.0 

276.0 

277 .0 



Dist. 



42.7 
42.8 
43.0 
43.1 
43.3 

43.4 
43.6 

43.7 
43.9 
44.0 

Lat. 



[For 7i Points 



■^•M TABLE 1. 

Diffeience of Latitude sdJ Departure for 1 Point. 

Nbjfi. N.bjW. S.byE. S.byW. 


t»>i 


Lat. 1 Dep- 


Dill 


LU. 1 l>«p. 


D«l. 


Lm, 


D,p. 


Di.i. 


Ui. 


Dep. 


43 

43 
44 
45 
46 
47 

1 
IT, 
53 
53 
54 
55 
56 
57 
58 


_ 

147-3 
348.1 
349- ' 
iSo.i 
i5i.i 
aSi.i 
353.0 


47.0 
47-3 

47-4 
47-6 
47-8 
48.0 
43. 1 
48.4 
48.6 
48.8 

49-6 

1? 

5o.3 
5o.5 
50.7 


3 

4 
5 
6 

8 
9 

I3 
i4 
.5 
16 

iH 
19 


UJ 9 

l| 

07. H 
08 .8 
c«,.8 


:; 


4 
8 

4 
6 
8 


bi 
6a 
63 
64 
65 
66 

^ 
69 
70 


61 
63 
63 

64 
65 
66 
67 
68 


8 
8 

2 


i3 
i3 
i3 
.3 


9 


33 

34 

35 

36 

i? 

-137 

3a 
33 
34 
35 
36 

i4i 
43 

43 
44 
45 
46 

S 


118 
119 

133 
134 
135 

136 
137 


6 
6 
6 
6 
6 


i3.6 
33.8 
34.0 
34.1 
34.4 
34.6 
34.8 
35.0 

35.3 

a5.4 
35.8 

36.3 

36.5 
36.7 
36.9 

IV.l 

37.5 

i:? 

38.3 
38.5 

11 


83 
84 
85 
86 

89 
191 

9= 

i 

99 

°3 
04 
o5 
06 

08 
09 


,78 
180 

183 
i83 
.84 
.85 
■ 86 
.87 

1 89 
190 
191 

;p 

.96 


5 
5 
5 
5 
4 
4 
4 
4 

i 

3 
3 
3 
3 
3 


35.3 
35.5 
J5.7 

S:? 

36.3 
36.5 
36.7 

"3—3 
37.5 
37.7 
37.8 
38. 
38.3 
38.4 
38 6 
38.8 
3q.o 


11.8 
13.8 
■ 3,7 
'4.7 
l5.7 
[6.7 

,9.6 


o3 
o3 
o3 
a3 
d3 


3 
5 

9 

3 
5 

7 
9 


73 
74 
75 
76 

77 
78 


73 
74 

76 

77 
78 




iJ 
M 
14 

■ 4 

■ 4 
i4 
i5 
i5 
i5 
i5 




138 

III 

i3i 

l33 

.33 
]34 
i35 
■ 36 
,37 
i38 

;l' 

14' 
■46 

'47 




34 

38 


ao.6 
11.6 
2S,6 
i3.5 
14.5 
j5.5 
a6 5 

III 

'9-4 


04 
o4 
04 
04 

:^ 

o5 
o5 
o5 
o5 


3 

9 

3 

5 
7 
9 


Ui 
Si 
83 
84 
85 
65 

89 

9" 


79 

81 
85 
83 
84 
85 

87 
88 




<b 
16 
16 
16 
16 
16 
17 

17 




197 
.98 
199 

303 
304 
3o5 
306 





39.6 

40.3 

40.4 
40.6 

40.8 
4i:o 


3O1 

% 

66 
67 
68 
69 
70 


356.Q 

357.0 
157.9 

358.$ 
159.9 
a6o.9 
361.9 

m'.l 

364.8 


5:. 3 
5i.5 
5.. 7 
^1.9 

ll'.l 
53.5 
53.7 


32 

33 
34 

35 
36 

ll 
39 
4u 


J(..4 
3i.4 

3:i,4 
33.3 
34.3 
35.3 
36.3 

Ui 

39.= 


06 
06 
t* 
06 
06 
07 
07 
07 


4 
6 
6 

4 
6 
8 


91 

la 

i 

96 

E 


8, 

90 

9' 

1 

9^ 
98 


; 


iB 
18 
18 
18 

19 
'9 
■9 




ibi 
5i 
53 
54 
55 
56 
57 
58 


148 

;i' 

i5i 

l53 

i53 
i54 
i55 
.55 
i56 


9 
9 


.,,5 

iH 

30.3 

30.4 
3o.6 
3o.8 
3i.o 
3. .3 


.4 
i5 
16 

19 


30b 
307 
308 
309 

3l3 
3l4 
3l5 


9 
9 
9 
9 

2 

8 
8 

8 


4l.3 

4. .4 
41.6 
41.7 

V, 

43.3 
43.5 
43.7 
4a .9 


73 

It 


=65.8 
306.8 
367.8 
368.7 
369.7 
370.7 

374.fi 


111 
53.3 

53.5 
53.6 
53.8 
54.0 
54.3 
54-4 
54-6 


41 
4a 
43 
44 
45 
46 

47 

48 

'^ 

51 
53 
54 
55 
56 
5? 
58 


40. a 
41.2 

44. p 
45.1 
46.1 
47.1 
48.1 
49-" 


c8 
08 
08 
08 
"9 
09 
09 
09 
09 


4 
6 
8 

4 
6 
8 


o3 
('4 
o5 
06 

09 


99 

io3 
104 
104 
io5 
106 
107 


; 


■9 




161 
63 
63 
64 
65 
66 

u 

69 

70 


2 

.6. 
163 
i63 
164 
i65 
166 


9 
9 
9 

8 
7 


3^.4 
31.6 
3i.8 
33.0 

33.3 

33.4 
33.6 
33.8 
33.0 
33.3 


33 

34 

35 
36 

38 

It 


310 

'.?> 

319 

333 
334 
335 


a 

7 

7 

6 
6 
6 
6 


43.1 
43.3 
43.5 
43.7 

S:? 

44.3 
44.5 

r. 


381 
83 

83 
84 
85 

87 
88 
89 
90 


3:S 

381.5 
383.5 
383.4 
384.4 


55.0 
55.3 

55.4 
55.6 
55.8 
56.0 
56.3 
56.4 
56.6 


53.0 
53.0 
53.9 

54-9 

St 


09 


9 

3 
5 
7 
9 

3 

5 


i3 

i4 
i5 
16 
'7 
18 
19 

Dtsi 


109 
n3 

'M 

m6 
117 


7 




4 


73 

73 

i 


167 
16H 

J69 

171 
.73 
■73 
174 

.76 


7 

7 
7 
6 
6 
6 
6 
6 
5 


33.4 

a? 

34.3 
34.5 
34.7 

il.? 


33 

33 

34 
35 
33 

II 
39 
4o 


336 

III 
'^ 

i3i 

333 

333 
=34 
335 


6 

5 
5 
5 
5 
4 
4 
4 
4 


45.5 

tj 

46. 
46.1 
46.4 
46.6 
46-8 
LbI. 


39. 

96 
97 
98 

3oo 


386.4 

■89. 
S90. 


57.0 
57.3 
57.4 
57.6 
57.7 

kt 

58.3 
58.5 


i-p. 


Lm. 


Dep. 


Lu. 


i>i«t. 


Dep, 


hit. 


li}>t 


Dep. 


Di«i. 


l>ep. 


Lai. 


E.byN. E.byS. W.byN. VV.byS. [For 7 Points. ] 





TABLE L Lr««e6 


Difference of Latitude and Departure for 1^ Points. 


N.byE.^E. 


N.by W.iW. S.byE.iE. S by W.^W 


Disi. 

1 


Lat. 


Dep. 


Disl. 
61 


Lat. 


Dep. 


Dist. 

121 


Lat. 


Dep. 


Dist. 

181 


Lat. 


Dep. 


Dist. 
241 


Lat. 


Dep. 

T8~6 


01 .0 


00.2 


59.2 


14.8 


117.4 


29.4 


175.6 


44.0 


233.8 


2 


01 .9 


00.5 


62 


60.1 


i5.i 


22 


118. 3 


29.6 


82 


176 


.5 


44.2 


42 


234.7 


58.8 


3 


02.9 


00.7 


63 


61. 1 


i5.3 


23 


119.3 


29.9 


83 


177 


5 


44.5 


43 


235.7 


59.0 


4 


o3.9 


01 .0 


64 


62.1 


i5.6 


24 


120.3 


3o.i 


84 


178. 


5 


44.7 


44 


236.7 


59.3 


.5 


04.9 


01 .2 


65 


63.1 


i5.o 


23 


121 .3 


3o.4 


85 


179 


5 


45.0 


45 


237.7 


59.5 


6 


o5.8 


01 .5 


66 


64.0 


16.0 


26 


122.2 


3o.6 


86 


180 


4 


45.2 


46 


238.6 


59.8 


7 


06.8 


01.7 


67 


65. 


16.3 


27 


123.2 


30.9 


87 


181 


4 


45.4 


47 


239.6 


60.0 


8 


07.8 


01.9 


68 


66.0 


16.5 


s8 


124.2 


3i.i 


88 


182. 


4 


45.7 


48 


240.6 


60.3 


9 


08.7 


02.2 


69 


66.9 


16.8 


29 


125. 1 


3i.3 


89 


1 83 


3 


45.9 


49 


241.5 


60.5 


lO 

1 1 


09.7 


02.4 


70 

71 


67.9 


17.0 


3o 
i3i 


126. 1 


3i.6 


90 
191 


184 


.3 


46.2 


5o 

25l 


242.5 


60.7 


10.7 


02.7 


68.9 


17.3 


127. 1 


3i.8 


i85 


.3 


46.4 


243.5 


61 .0 


12 


II .6 


02.9 


72 


69.8 


17.5 


32 


128.0 


32.1 


92 


186 


.2 


46.7 


52 


244.4 


61 .2 


i3 


12.6 


o3.2 


73 


70.8 


17.7 


33 


129.0 


32.3 


93 


187 


.2 


46.9 


53 


245.4 


61.5 


i4 


i3.6 


o3.4 


74 


71.8 


18.0 


34 


i3o.o 


32.6 


94 


1 88 


.2 


47-1 


54 


246.4 


61 .7 


i5 


14.6 


o3.6 


75 


72.8 


18.2 


35 


i3i.o 


32.8 


9D 


189 


2 


47.4 


55 


247-4 


62.0 


i6 


i5.5 


03.9 


76 


73.7 


18.5 


36 


i3i .9 


33.0 


96 


190 


.1 


47.6 


56 


248.3 


62.2 


17 


16.5 


04. 1 


77 


74.7 


18.7 


37 


132.9 


33.3 


97 


191. 


.1 


47.9 


57 


249.3 


62.4 


i8 


17.5 


04.4 


78 


75.7 


19.0 


38 


133.9 


33.5 


98 


192 


.1 


48.1 


58 


25o.3 


62.7 


19 


18.4 


04.6 


79 


76.6 


19.2 


39 


134.8 


33.8 


99 


193 





48.4 


59 


25i .2 


62,9 


20 
21 


19.4 
20.4 


04.9 


80 
81 


77.6 


19.4 
19.7 


40 
i4i 


i35.8 


34.0 
34.3 


200 
201 


194 


.0 


48.6 


60 
261 


252.2 


63.2 


o5.i 


78.6 


i36.8 


195 


.0 


48.8 


253.2 


63.4 


22 


21 .3 


o5.3 


82 


79.5 


19.9 


42 


137.7 


34.5 


02 


195 


9 


49.1 


62 


254.1 


63.7 


23 


22 3 


o5.6 


83 


80.5 


20.2 


43 


i38.7 


34.7 


o3 


196 


•9 


49.3 


63 


255.1 


63.9 


24 


23.3 


o5.8 


84 


81.5 


20.4 


44 


139.7 


35.0 


04 


197 


•9 


49.6 


64 


256.1 


64. i 


25 


24.3 


06.1 


85 


62.5 


20.7 


45 


i4o.7 


35.2 


o5 


198 


•9 


49-8 


65 


257.1 


64.4 


26 


25.2 


06.3 


86 


83.4 


20.9 


46 


i4i.6 


35.5 


06 


199 


.8 


DO. I 


66 


258. 


64.6 


27 


26.2 


06.6 


87 


84.4 


21. 1 


47 


142.6 


35.7 


07 


200 


.8 


5o.3 


67 


259.0 


64.9 


28 


27.2 


06.8 


88 


85.4 


21.4 


48 


143.6 


36. 


08 


201 


.8 


5o.5 


68 


260. u 


65.1 


29 


28.1 


07.0 


89 


86.3 


21.6 


49 


144.5 


36.2 


09 


202 


■7 


5o.8 


69 


260 9 


65.4 


3o 


29.1 


07.3 


90 
9* 


87.3 


21 .9 


5o 
i5i 


145.5 


36.4 
36.7 


10 
211 


2o3 


.7 


5i .0 


70 
271 


261 9 

262.9 
263.6 


65.6 


3i 


3o.i 


07.5 


88.3 


22.1 


146.5 


2o4 


.7 


5i.3 


65.8 


32 


3i.o 


07.8 


92 


89.2 


22.4 


52 


147.4 


36.9 


12 


2o5 


.6 


5i.5 


72 


66.1 


33 


32. 


(>8.o 


93 


Q0.2 


22.6 


53 


143.4 


37.2 


i3 


206 


6 


5i.8 


73 


264.8 


66.3 


34 


33.0 


08.3 


94 


91.2 


22.8 


54 


149.4 


37.4 


i4 


207 


.6 


52.0 


74 


265.8 


66.6 


35 


34.0 


08.5 


95 


92.2 


23.1 


55 


i5g.4 


37.7 


i5 


208 


.6 


52.2 


75 


266.8 


66.8 


36 


34.9 


08.7 


96 


93.1 


23.3 


56 


i5i.3 


37.9 


16 


209 


.5 


52.5 


76 


267.7 


67.1 


37 


35.9 


09.0 


97 


94.1 


23.6 


57 


i52.3 


38.1 


17 


210 


.5 


52.7 


77 


268.7 


67.3 


38 


36.9 
37.8 


09.2 


98 


95.1 


23.8 


58 


i53.3 


38.4 


18 


211 


.5 


53.0 


78 


269.7 


67.5 


39 


09 . 5 


99 


96.0 


24.1 


59 


i54.2 


38.6 


^9 


212 


.4 


53.2 


79 


270.6 


67.8 


40 
4i 


38.8 
39.8 


09.7 
10. 


100 

lOI 


97.0 


24.3 


60 
161 


i55.2 


38.9 


20 
221 


2l3 


.4 


53.5 


80 
281 


271 .6 


68.0 
68.3 


98.0 


24.5 


i56.2 


39.1 


2l4 


.4 


53.7 


272.6 


42 


40.7 


10.2 


02 


98.9 


24.8 


62 


157. 1 


39.4 


22 


2l5. 


3 


53.9 


82 


273.5 


68.5 


43 


41.7 


10.4 


o3 


99.9 


25. 


63 


i58.i 


39.6 


23 


216. 


3 


54.2 


83 


274.5 


08.8 


44 


42.7 


10.7 


04 


100.9 


25.3 


64 


159. 1 


39.8 


24 


217. 


3 


54.4 


84 


275.5 I69.0 


45 


43.7 


10.9 


c5 


lOI .0 

102.8 


25.5 


65 


160. 1 


4o.i 


25 


218. 


3 


54.7 


85 


276.5 


69.2 


46 


44.6 


II. 2 


oC 


25.8 


66 


161 .0 


4o.3 


26 


219. 


2 


54.9 


86 


277.4 


69-5 


47 


45.6 


11.4 


07 


io3.8 


26.0 


67 


162.0 


4o.6 


27 


220, 


2 


55.2 


87 


278.4 


69.7 


48 


46.6 


II. 7 


08 


104.8 


26.2 


6g 


i63.o 


40.8 


28 


221. 


2 


55.4 


88 


279-4 


70.0 


49 


47.5 


II. 9 


09 


105.7 


26.5 


69 


163.9 


4i .1 


29 


222. 


I 


55.6 


89 


280.3 


70.2 


5o 
'5i 


48.5 
49.5 


12. 1. 


10 
III 


106.7 


26.7 


70 
171 


164.9 


41.3 


3o 

23 1 


223. 


I 


55.9 


90 
291 


281.3 


70.5 


12.4 


107.7 


27.0 


165.9 
166.8 


4i.5 


224. 


I 


56.1 


282.3 


70.7 


52 


5o.4 


12.6 


12 


108.6 


27.2 


72 


41.8 


32 


225. 





56.4 


92 


283.2 


71.0 


53 


5i.4 


12.9 


i3 


109.6 


27.5 


73 


167.8 


42.0 


33 


226. 





56.6 


93 


284.2 


71 .2 


54 


52.4 


i3.i 


i4 


no. 6 


27.7 


74 


168.8 


42.3 


34 


227 





56.9 


94 


285.2 


71.4 


55 


53.4 


i3.4 


i5 


III. 6 


27.9 


75 


169.8 


42.5 


35 228 


.0 


57.1 


95 


286.2 


71.7 


56 


54.3 


i3.6 


16 


112. 5 


28.2 


76 


170.7 


42.8 


36 228 


9 


57.3 


96 


287.1 


71.9 


57 


55.3 


i3.8 


17 


ii3.5 


28.4 


77 


171. 7 


43. G 


37 


229. 


9 


57.6 


97 


288.1 


72.2 


58 


56.3 


14.1 


18 


114. 5 


28.7 


78 


172.7 


43.3 


38 


23o 


t 


57.8 


98 


289.1 


72.4 


59 


57.2 


i4.3 


19 


ii5.4 


28.9 


79 


173.6 


43.5 


39 


23l 


58.1 


99 


290.0 


72.7 


60 


58.2 


14.6 
Lat. 


20 
Dist. 


116. 4 


29 2 
Lat. 


80 
Dist. 


174.6 


43.7 

Lat. 


40 
Dist. 


232 .8 


58.3 


3oo 
Dist. 


291.0 


72.9 


Oisl. 


Dep. 


Def). 


Dep. 


Dep. 


Lat. 


Dep. 


Lat. 


E.N.E.|E. ] 


E.S.K.itE. W.N.W.fW. W.S.W.3W. [ForGIPoii 


ate. 



Pftgeei 






TABLE I 


Difference of Latitude and Departure for l^ Points. 




N.byW.4W. S.byE.iE S.byW.iW. j 


Dist. Lat. 


Dep. 


Dist. 
61 


Lat. 


Dep. 


Dist. 


Lat. 


Dep. 


Dist. 
181 


Lat. 


Dep. 


Dist. 
241 


Lat. 

23o.6 


Dep. 


I 


01. 


00.3 


58.4 


17.7 


121 


ii5.8 


35.1 


173.2 


52.5 


70.0 


2 


01.9 


00.6 


62 


59.3 


18.0 


22 


116. 7 


35.4 


82 


174.2 


52.8 


42 


23i.6 


70.2 


3 


02.9 
o3.8 


00.9 


63 


60.3 


18.3 


23 


117 7 


35.7 


83 


175. 1 


53.1 


43 


232.5 


70.5 


4 


01.2 


64 


61. a 


18.6 


24 


118. 7 


36. 


84 


176. 1 


53.4 


44 


233.5 


70.8 


5 


04.8 


01.5 


65 


62.2 


18.9 


25 


119.6 


36.3 


85 


177.0 


53.7 


45 


234.5 


71.. I 


6 


o5.7 


01.7 


66 


63.2 


19.2 


26 


120.6 


36.6 


86 


178.0 


54.0 


46 


235.4 


71.4 


7 


06.7 


02.0 


67 


64.1 


19.4 


27 


121.5 


36.9 


87 


178.9 


54.3 


47 


236.4 


71.7 


8 


07.7 


02.3 


68 


65.1 


19.7 


28 


122.5 


37.2 


88 


179.9 


54.6 


48 


237.3 


72.0 


9 


08.6 


02.6 


69 


66.0 


20.0 


29 


'123.4 


37.4 


89 


180.0 
181 .8 


54.9 


49 


238.3 


72.3 


10 

II 


09.6 


02.9 


70 
71 


67.0 


20.3 


3o 
i3i 


124'A 


37.7 


90 
191 


55.2 
55.4 


5o 

25l 


239.2 


72.6 


10.5 


o3.2 


67.9 


20.6 


125.4 


38. 


182.8 


240 . 2 


72.9 


12 


II. 5 


o3.5 


72 


68.9 


20.9 


32 


126.3 


38.3 


92 


183.7 


55.7 


52 


241 .1 


73.2 


i3 


12.4 


o3.8 


73 


69.0 
70.8 


21.2 


33 


127.3 


38.6 


93 


184.7 


56. 


53 


242.1 


73.4 


i4 


i3.4 


o4-i 


74 


21.5 


34 


128.2 


38.9 


94 


i85.6 


56.3 


54 


243.1 


73.7 


i5 


14.4 


04.4 


75 


71.8 


21.8 


35 


129.2 


39.2 


95 


186.6 


56.6 


55 


244.0 


74.0 


i6 


i5.3 


o4.6 


76 


72.7 


22.1 


36 


i3o.i 


39.5 


96 


187.6 


56.9 


56 


245. u 


74.3 


17 


16.3 


04.9 


77 


73.7 


22.4 


37 


i3i .1 


39.8 


97 


188.5 


57.2 


57 


245.9 


74.6 


i8 


17.2 


o5.2 


78 


74.6 


22.6 


38 


l32.I 


4o.i 


98 


189.5 


57.5 


58 


246. c 


74.9 


19 


18.2 


o5.5 


79 


75.6 


2^.9 


39 


i33.o 


4o.3 


99 


190.4 


57.8 


59 


247.8 


75.2 


20 
21 


19.1 
20.^ 


o5.8 


80 
81 


76.6 


23.2 
23.5 


4o 
i4i 


i34.o 


40.6 


200 
201 


191 .4 


58.1 


60 
261 


248.8 


75.5 


06.1 


77.5 


134.9 


40.9 


192.3 


58.3 


249.8 


75.8 


22 


21. 1 


06.4 


82 


78.5 


23.8 


42 


135.9 


4i.2 


02 


193.3 


58.6 


62 


25o.7 


76.1 


23 


22.0 


06.7 


83 


79-4 


24.1 


43 


i36.8 


4i.5 


o3 


194.3 


58.9 


63 


25i .7 


76.3 


24 


23. 


07.0 


84 


80.4 


24.4 


44 


137.8 


4i.8 


04 


195.2 


59.2 


64 


252.6 


76.6 


25 


23.9 


07.3 


85 


81.3 


24.7 


45 


i38.8 


42.1 


o5 


196.2 


59.5 


65 


253.6 


76.9 


26. 


24.9 


07.5 


86 


82.3 


25.0 


46 


139.7 


42.4 


06 


197-1 


59.8 


66 


254.5 


77.2 


27 


25.8 


07.8 


87 


83.3 


25.3 


47 


140.7 


42.7 


07 


198. 1 


60.1 


67 


255.5 


77.5 


28 


26.8 


08.1 


88 


84.2 


25.5 


48 


i4i.6 


43.0 


08 


199.0 


60.4 


68 


256.5177.8 1 


29 


27.8 


08.4 


89 


85.2 


25.8 


49 


142.6 


43.3 


09 


200.0 


60.7 


69 


257.4 


78.1 


3o 
^^3i 


28.7 


08.7 


90 
91 


86.1 


26.1 


5o 
i5i 


143.5 


43.5 


10 
211 


201 .0 


61.0 


70 
271 


258.4 


78.4 
78.7 


29.7 


09.0 


87.1 


26.4 


144.5 


43.8 


201.9 


61.3 


259.3 


32 3o.6 


09.3 


92 


88.0 


26.7 


52 


145.5 


44.1 


12 


202.9 


61.5 


72 


260.3 


79.0 


33 


3i.6 


09.6 


93 


89.0 


27.0 


53 


146.4 


44.4 


i3 


2o3.8 


61.8 


73 


261 .2 


79.2 


34 


32;5 


09.9 


94 


90.0 


27.3 


54 


147.4 


44.7 


i4 


204.8 


62.1 


74 


262.2 


79.5 


35 


33.5 


10.2 


95 


90.9 


27.6 


55 


148.3 


45.0 


i5 


205.7 


62.4 


75 


263.2 


79.8 


36 


34.4 


10.5 


96 


91.0 


27.9 


56 


149.3 


45.3 


16 


206.7 


62.7 


76 


264.1 


80.1 


37 


35.4 


10.7 


97 


92.8 


28.2 


57 


i5o.2 


45.6 


17 


207.7 


63. 


77 


265.1 


80.4 


38 


36.4 


II. 


98 


93.8 


28.4 


58 


l5l.2 


45.9 


18 


208.6 


63.3 


78 


266.0 


80.7 j 


39 


37.3 


II. 3 


99 


94.7 


28.7 


59 


l52.2 


46.2 


19 


209.6 


63.6 


79 


267.0 


81.0 


4o 
4i 


38.3 


11.6 


100 
101 


95.7. 


29.0 


60 
161 


i53.i 


46.4 


20 
221 


210.5 


63.9 


bo 
281 


267.9 


81. J 
81.6 


39.2 


II. 9 


96.7 


29.3 


154.1 


46.7 


211 .5 


64.2 


268.9 


42 


40.2 


22.2 


02 


97.6 


29.6 


62 


i55.o 


47 -o 


22 


212.4 


64.4 


82 


269.9 


81.9 


43 


4i.i 


[2.5 


o3 


98.6 


29.9 


63 


i56.o 


47.3 


23 


2i3.4 


64.7 


83 


270.8 


82.2 


44 


42.1 


12.8 


04 


99.5 


3o.2 


64 


i56.9 


47.6 


24 


214.4 


65.0 


84 


271.8 


82.4 


45 


43.1 


i3.i 


o5 


100.5 


3o.5 


65 


157.9 


47-9 


25 2i5.3 


65.3 


85 


272.7 


82.7 


46 


44.0 


i3.4 


06 


101.4 


3o.8 


66 


1 58. 9 


48.2 


26 216 3 


65.6 


86 


273.7 


83. 


47 


45.0 


i3.6 


07 


102.4 


3i .1 


67 


i59.g 


48.5 


27 217.2 


65.9 


87 


274 ..6 


83.3 


48 


45.9 


i3.o 


08 


io3.3 


3i.4 


68 


160.8 


48.8 


28 


218.2 


66.2 


88 


275.6 


83.6 


49 


46.9 


l4.2 


09 


104.3 


3i.6 


69 


161. 7 


49.1 


29 


219. 1 


66.5 


89 


276.6 


83.9 


5o 
5i 


47.8 


i4.5 


10 
III 


io5.3 


3i .9 


70 
171 


162.7 


49.3 


36 

23l 


220.1 


66.8 


90 
291 


277.5 


84.2 
84.5 


48.8 


14.8 


106.2 


32.2 


i63.6 


49.6 


221.1 


67.1 


278.5 


52 


49.8 


i5.i 


12 


107.2 


32.5 


72 


164.6 


49.9 


32 


222.0 


67.3 


92 


279.4 


84.8 


53 


5o.7 


i5.4 


i3 


108. 1 


32.8 


73 


165.6 


5o.2 


33 


223.0 


67.6 


93 


280:4 


85.1 


54 


5i.7 


i5.7 


i4 


109.1 


33.1 


74 


166.5 


5o.5 


34 


223.9 


67.9 


94 


281.3 


85.3 


55 


52.6 


16.0 


i5 


110. 


33.4 


75 


167.5 


5o.8 


35 


224.9 

225.8 


68.2 


95 


282.3 


85.6 


56 


53.6 


16.3 


16 


III .0 


33.7 


76 


168.4 


5i .1 


36 


68.5 


96 


283.3 


85-9 


57 


54.5 


16.5 


17 


112. 


34.0 


77 


169.4 


5i.4 


37 


226.8 


68.8 


97 


284.2 


86.2 


58 


55.5 


16.8 


18 


112. 9 


34.3 


78 


170.3 


5i.7 


38 


227.8 


69.1 


98 


285.2 


86.5 


59 


56.5 


17. 1 


19 


ii3.o 
114.8 


34.5 


79 


171. 3 


52. 


39 


228.7 


69.4 


99 


286.1 


86.8 


60 
Dis. 


57.4 


17.4 


20 
Dist. 


34.8 


80 
Dist. 


172.2 


52.3 


40 
Dist. 


229.7 


69.7 


3oo 


287.1 


87.1 


Dep. 


Lat. 


Dep. 


Lat. 


Dep. 


Lat. 


Dep. 


Lai. 


Dist. 


Dep. 


Lat. 


E.N.EiE. 




E.S.E.^E. 


W.N.W.iW. W.S.W.iW. 


[For 


6^ Points. J 







TABLE L iP*8« 7 


Difference of Latitude and Departure for 1} Points. 1 


N.byE.IE. 


N.byW.|W. S.byE.|E, S.byW.iW. 


i>h71 


I^at. 


Dcp. 


Dist. 
61 


Lat. 


Dep. 


Dist. 

121 


Lat. 


Dep. 

40.8 


Dist. 

181 


Lat. 


Dep. 
61.0 


Dist. 

241 


Lat. 


Dep. 


1 
I 


00.9 


00.3 


57.4 


20.6 


113.9 


170.4 


226.9 


61.3 


2 OI .O 

3o2.8 


00.7 


62 


58.4 


20.9 


22 


114. Q 


4i .1 


82 


171 .4 


6».3 


42 


227.0 
228.8 


81.5 


01 .0 


63 


59.3 


21.2 


23 


iiS.o 41.4 


83 


172.3 


61.7 


43 


81.9 


4 


o3.8 


01 .3 


64 


60.3 


21 .6 


24 


116. 8 


4i.8 


84 


173.2 


62.0 


M 


229.7 


82.2 


5 


04.7 


01 .7 


65 


61.2 


21 .9 


25 


117. 7 


42.1 


85 


174.2 


62.3 


45 


230.7 


82.5 


6 


o5.6 


02.0 


66 


62.1 


22.2 


26 


118.6 


^'2.4 


86 


175.1 


62.7 


46 


23i.6 


82.9 


7 


06.6 


02.4 


67 


63.1 


22.6 


27 


119.6 


42.8 


87 


176.1 


63.0 


47 


232.6 


83.2 


8 


07.5 


02.7 


68 


64.0 


22.9 


28 


120.5 


43.1 


88 


177.0 


63.3 


48 


233.5 


83.5 


9 


08.5 


o3.o 


69 


65. 


23.2 


29 


121 .5 


43.5 


89 


178.0 


63.7 


49 


234.4 


83.9 


lO 

11 


09.4 
10.4 


o3.4 
o3.7 


70 
71 


65-9 


23.6 
23. 

24.3 


3o 
i3i 


122.4 


43.8 
44.1 


90 
191 


178.9 


64.0 
64.3 


5o 

25l 


235.4 


84.2 


66.8 


123.3 


179.8 


236.3 


84 6 


12 


II .3 


04.0 


72 


67.8 


32 


124.3 


44.5 


92 


180.8 


64.7 


52 


237.3 


84-9 


i3 


12.2 


04.4 


73 


68.7 


2.4.6 


33 


125.2 


44.8 


93 


181.7 


65. 


53 


238.2 


85.2 


i4 


l3.2 


04.7 


74 


69.7 


24.9 

25.3 


34 


126.2 


45.1 


94 


182.7 


65.4 


54 


239.2 


85.6 


i5 


i4-i 


o5.i 


75 


70.6 


35 


127. 1 


45.5 


95 


i83.6 


65.7 


55 


240.1 


85.9 


i6 


i5.i 


o5.4 


76 


71 .6 


25.6 


36 


128.0 


45.8 


96 


184.5 


66.0 


56 


241 .0 


86.2 


17 


16.0 


o5.7 


77 


72.5 


25.9 
26.3 


37 


129.0 


46.2 


97 


i85.5 


66.4 


57 


242.0 


86.6 


i8 


16.9 


f)6.T 


78 


73.4 


38 


129.9 


46.5 


98 


186.4 


66.7 


58 


242.9 


86.9 
87.3 


'9 


17.9 


06.4 


79 


74.4 


26.6 


39 


i3o.9 
i3i.8 


46.8 


99 


187.4 


67.0 


59 


243.9 
244.8 


20 
21 


18.8 


06.7 


8<i 
81 


75.3 


27.0 
27.3 


4o 
i4i 


47-2 


200 
201 


188.3 


67.4 
67.7 


60 
261 


87.6 


19.8 


76.3 


i32.8 


47.5 


189.3 


245.7 


87.Q 
88.3 


22 


.20.7 


07.4 


82 


77.2 


27.6 


42 


i33.7 


47-8 


02 


190.2 


68.1 


62 


246.7 


23 


21.7 


07.7 


83 


78.1 


28.0 


43 


1 34. 6 


48.2 


o3 


191 .1 


68.4 


63 


247-6 


88.6 


24 


22.6 


oS.i 


84 


79.1 


28.3 


M 


i35.6 


48.5 


04 


192.1 


68.7 


64 


248.6 


88.0 
89.3 


25 


23.5 '08.4 


85 


80.0 


28.6 


45 


i36.5 


48.8 


o5 


193.0 


69.1 


65 


249.5 


36; 24.5 


08.8 


86 


81.0 


29.0 


46 


137.5 


49.2 


06 


194.0 


69.4 


66 


25o.5 


89.6 


27,25.4 


09. 1 


87 


81.9 


29.3 


47 


1 38. 4 


49.5 


07 


194.9 


69.7 


67 


25i.4 


89.0 
90.3 


28 


26.4 


09.4 


88 


82.9 


29.6 


48 


139.3 


49.9 


08 


195.8 


70.1 


68 


252.3 


^9 


27.3 


09.8 


89 


83.8 


3o.o 


49 


140.3 


5o.2 


09 


196.8 


70.4 


69 


253.3 


9o\6 


3o 
3i 


28.2 


10. 1 


90 
9' 


84.7 


3o.3 
3c. 7 


5o 
i5i 


i4i .2 


5o.5 


jii 


>97-7 


70.7 


70 
271 


254.2 


91 
91.3 


29.2 


10.4 


85.7 


:4?.2 


50.9 


198.7 


7f.i 


255.2 


32 


3o.i 


10.8 


92 


86.6 


3i .0 


52 


143. 1 


5i .2 


12 


199.6 


71.4 


72 


256.1 


91.6 


33 


3i .1 


II . 1 


93 


87.6 


3i.3 


53 


144.1 


5i.5 


i3 


200.5 


71.8 


73 


257.0 


92.0 


34 


3 2.0 


II. 5 


94 


88.5 


3. .7 


54 


145.0 


5i .9 


i4 


201 .5 


72.1 


74 


258. 


92.3 


35 


33.0 


11.8 


95 


89.4 


32.0 


55 


145.9 


52.2 


i5 


202.4 


72.4 


75 


258.9 


92.6 


36 


33.9 


12. 1 


96 


90.4 


32.3 


56 


146.9 


52.6 


16 


2o3.4 


72.8 


76 


259.9 
260.8 


93.0 


37 


34.8 


12.5 


97 


91 .3 


32.7 


57 


147.6 


52.9 


17 


204.3 


73.1 


77 


93.3 


38 


35.8 


12.8 


98 


92.3 


33.0 


58 


148.8 


53.2 


18 


2o5.3 


73.4 


78 


261 .7 


93.7 


39 


36.7 


i3.i 


99 


93.2 


33.4 


59 


149.7 


53.6 


19 


206.2 


73.8 


79 


262.7 


94.0 


4o 
4i 


37.7 


i3.5 
i3.8 


100 

lOI 


94.2 


33.7 
34.0 


60 
161 


i5o.6 


53.9 
54.2 


20 

22J 


207.1 


74»i 
74.5 


80 
281 


263.6 


94.3 


38.6 


95. 1 


i5i.6 


208.1 


264.6 


94-7 


42 


39.5 


i4.i 


02 


96.0 


34.4 


62 


i52.5 


54.6 


22 


209.0 


74.8 


82 


265.5 


95.0 


43 


40.5 


i4.5 


o3 


97.0 


34.7 


63 


i53.5 


54.9 


23 


210.0 


75.1 


83 


266.5 


95.3 


44 


41.4 


i4.8 


04 


97-9 


35.0 


64 


i54.4 


55.2 


24 


210.0 


75.5 


84 


267.4 


95.7 


45 


42.4 


l5.y 


o5 


98.0 


35.4 


65 


i55.4 


55.6 


25 


211 .0 


75.8 


85 


268.3 


96.0 


46 


43.3 


15.5 


06 


99.8 


35.7 


66 


1 56.3 


55.9 
56.3 


26 


212.8 


76.1 


86 


269.3 


96.4 


47 


44.3 


i5.8 


07 


100.7 


36. 


67 


157.2 


27 


213.7 


76.5 


87 


270.2 


96.7 


48 


45.2 


16.2 


08 


lOI .7 


56.4 


68 


i58.2 


56.6 


28 


214.7 


76.8 


88 


271 .2 


97.0 


49 


^(6.1 


16.5 


09 


102.6 


36.7 


69 


159. 1 


56.9 
57.3 


29 


2i5.6 


77.1 


89 


272 . 1 


97-4 


5o 
"5i 


47.1 
48. 


16.8 
17.2 


10 
11 1 


io3.6 


37.1 


70 
171 


160. 1 


3o 

23 1 


216.6 


77.5 
77.8 


90 
291 


273.0 


97.7 
98.0 


104.5 


37.4 


161 .0 


57.6 


217.5 


274.0 


52 


49.0 


17.5 


12 


io5.5 


37.7 


72 


161 .9 


57.9 
58.3 


32 


218.4 


78.2 


92 


274.9 


98.4 


53 


49.9 


17.9 


i3 


106.4 


38.1 


73 


162.9 
i63.8 


33 


219.4 


78.5 


93 


275.0 


98.7 


54 


5o.8 


18.2 


i4 


107.3 


38.4 


74 


58.6 


34 


220.3 


78.8 


94 


276.0 


99.0 


55 


5i.8 


18.5 


i5 


108.3 


38.7 


75 


164.8 


59.0 


35 


221 .3 


79.2 


95 


277.8 


99.4 


56 


52.7 


18.9 


16 


109.2 


39.1 


76 


i65.7 


59.3 


36 


222.2 


79.5 


96 


278.7 


99-7 


^7 


53.7 


19.2 


17 


no. 2 


39.4 


77 


166.7 


69.6 


37 


223.1 


79.8 


97 


279 6 


1 00. 1 


58 


54.6 


19.5 


18 


III. I 


39.8 


78 


167.6 


60.0 


38 


224.1 


80.2 


98 


280 6 


100.4 


59 


55.6 


19.9 


19 


112. 


4o.i 


79 


168.5 


60.3 


39 


225. 


80.5 


99 


281 5 


100.7 


60 
Dist. 


56.5 


20.2 


20 


ii3.o 


40.4 


80 
Dist. 


169.5 


60.6 


40 
Dist. 


226.0 


80.9 
Lat. 


3oo 
Dist. 


282.5 


lOI.I 


Dep. 


Lat. 


Dist. J 


Dep. 


Lat. 


Dep. 


Lat. 


Dep. 


Dep. 


Lat. 


E.N.E.^E. 


] 


E.S.E.|E. W.N.W.^W. W.S.W.^W. [For (^ Points. ] 



^•■•si TABLE I 

N.N.E. N,N.W. 8.8.E. S.S.W. 


iHsi. 


l,»l. 


i)i. 




Dl«. 


Lai. 


Deii, 


DIs. 


Lai, 


l).p. 


Dist 


Lai, 


itep. 


Di.1 


LaU 


Dep. 


3 
4 
5 
6 

8 
9 


01.8 
o3.7 
o4.6 
g5.5 
06,5 
07.4 
08.3 
09.1 


o3 
o3 
o3 


4 
5 

! 

7 

4 
8 


61 
6a 
63 
64 
65 
66 
67 
63 
69 


56.4 
57.3 
58.3 

t\ 
61.9 

6a i 
63.7 
64,7 


a3,3 
a3.7 
a4.i 
a4.5 

lit 

55.6 
a6.o 
a6.4 
a6,8 


a3 
a4 
a5 
a6 

>8 


ii3 

ir4 
ii5 
116 

118 
"9 


6 

6 
6 

5 
4 
3 
3 


46 

47 
47 

47 

48 

i 


5 
8 

6 

4 


ea 

83 
84 
85 
86 
87 
88 
89 
90 


;a 

169 

173 
174 
175 


t 
8 

6 

5 


69.3 
69.6 
70.0 

Si 


a4i 

43 
44 
45 
46 
47 
48 

it 


aaSie 
Ia4.5 
-35.4 
aa6,4 
327,3 
aaS.a 

IZ:1 

23l,0 


92.2 
92.6 

95-7 


i3 
i4 
i5 
i6 

■9 


!i 

i5,-T 
l6.6 
■|-?.6 
18,5 


o4 
04 
o5 
o5 
ii5 
06 
06 
06 
07 
07 


6 
4 

5 

1 

7 


73 
74 
75 
76 

3 
S2 


65,6 
66.5 
67,4 
68.4 
6v.3 

1; 


27;6 

a8,7 

11:5 

3o,6 


3a 
33 
34 
35 
36 

U 


li3 
ja4 
ia5 
ia6 

ia8 
.=9 


i 
i 

6 
5 
4 
3 


5o 
5o 
5o 
5t 
5i 
5a 
5j 
5a 
53 
53 


5 

? 

7 

4 

8 
6 


191 

1 

99 


176 
.78 
179 
180 
181 

iBa 
18a 
183 
184 


4 
3 

9 


74.6 
75.0 
75.4 
75.8 


a5i 
5a 
53 
54 
55 
56 
57 
58 


I I 

3 5 
3 i 

a i 
3 3 


95' 
96^ 
96.6 
97' 

98,7 

99-; 
99,5 


i3 
M 

S 


'3;; 
.4.9 
Hi 


08 
09 
09 
09 


4 
8 

6 

? 

5 


8i 
81 
84 
B5 
86 
87 

89 


74,8 
75,8 

tl 

,8,5 
79-5 
80,4 
81.3 
Ba,a 
83.1 


3l:4 

3a! 1 
3a. 5 
33.9 
33,5 
33.7 
34,1 
34,4 


i4i 

42 

43 
44 
45 
46 
47 
49 


i3i 
i3i 

|33 

ii 

136 
i37 
i38 


i 

7 

1 


54 
54 
55 
55 
55 
56 
56 
57 
57 


3 

5 

S 

6 
4 


o3 
04 
o5 
06 

08 
09 


186 

187 

I89 
190 
19! 
19a 
193 
194 


6 
5 
5 
4 
3 


78.5 
78.8 
79.a 
79.6 
80.0 
604 


abi 
61 
63 
64 
65 
66 
67 
68 
69 


341.1 

34a -1 
243.0 

a3^? 
a45.8 
246.7 
247.6 
348,5 
249,4 


99,9 

too^G 

1014 
101.8 

io3.e 

103.5 

io3- 

)o4 1 
io4 5 
i„4.9 
io5,a 
io5.6 
io6..> 
106.4 
ro6,8 


3i 

33 
34 
35 
36 

ll 
39 


.«.6 

ti 

33.3 
34.3 
35.1 
35.0 
37.0 




9 
6 
4 

5 

1 


9' 
93 

t 

99 


85 !o 
85-9 
86.6 
87. B 
88.7 
80.6 
90.5 
91.5 
9a ,4 


34.8 
35.5 
35.6 
36.0 
36.4 

3,.5 


5a 
53 
54 
55 
56 
57 
58 


:?. 

i4i 
14a 
143 
144 
145 
i46 
i46 
147 


b 
4 
4 
3 

I 


57 
58 

58 

1 

60 
60 
61 
67 
6a 
6a 
62 
63 
63 
63 
64 
64 
65 


6 

I 

5 
8 

"6" 

4 

8 
5 

? 


i3 
i4 

i5 
16 

'9 


1 

196 
199 

ao3 


9 

2 

6 
6 
5 
4 
3 
3 


80.7 
Bi.i 
8[.5 

8a !7 
83.0 
83,4 
83.8 
84.2 


271 

?3 

74 

■75 
76 


35o,4 
25i.3 
252, a 
253,1 
354.1 
255.0 
2 55-9 
a56.e 
a57.8 
258,7 


4i 
4a 
43 
44 
45 
46 


37.9 

38.6 
39-7 
40.7 
41.6 
42.5 
43,4 
44.3 
45.3 
46.= 




5 

6 

4 


o3 
o4 
o5 
06 

08 
09 


93.3 
94. a 
95. a 
96.1 
97.0 
97-9 
98,9 
99-8 
101 le 


%:i 

4o.a 
40,6 
40.9 
4i,3 
41-7 
4a, 1 


iOj 
6a 
63 
64 
65 
66 
67 

69 
70 


148 

i5i 

1 3 
I 4 
1 5 
i56 
.57 


6 
5 
4 
4 
3 


i3 
ad 
a5 
16 

a8 

12 


ao4 

!!05 

ao6 
anG 

sqB 
.09 


9 

1 

6 
6 

5 


84.6 
85,o 
85.3 
85.7 

86^5 
86.9 
87.3 
87.6 
88,0 


aBi 
8a 
83 
84 
85 
86 
87 
88 
89 
90 


259.6 
a6,..5 
a6i.5 
263.4 
263.3 
a64.2 

265.2 

266.1 
267.0 
267.9 


T08.7 

iio!6 


5i 
5a 
53 
51 
55 
56 
57 
58 
59 


47-1 

49:=> 

tt 
5l.7 
5l,7 
63,6 
54.5 
55.4 




5 

1 

7 

4 
8 

6 


i3 

i4 
i5 
16 

;5 

'9 


103! 5 
104.4 
io5.3 
[o6.a 

,os'., 
[09-0 
109.9 
110,9 


il:r 

43,6 
44,0 
44.4 
44.8 
45,2 
45,5 
45,9 


i 

75 


i5t) 
i58 

161 
163 
i63 
i64 
r65 
166 


8 

I 

5 
5 
4 
3 


65 
66 
66 

i? 

67 

68 
68 


4 
6 

6 

4 

5 
9 


3a 
33 
34 
35 
36 

IS 


ai4 
ai5 
ai6 

ai8 
ai9 
11^ 


4 
3 
3 

i 


88.4 
88.8 
89,5 
h5.5 

gl 
90.7 

B 


29, 

,'3 

94 

$ 

,99 
3on 


368.8 
269,8 
370.7 
271,6 
273.5 
273.5 
374,4 
375,3 
276.3 
277,3 


iti.4 
111.7 

;;S 

II 3.7 

ri4.o 


D^'.l 


I),.,.. 


Lai. 


l>.p. 


Lai. 


IMsi, 


Dop. 


Lni. 


Disi 


Don. 


i.»i. 


D'isl 


D«p. 


L»i. 




K.N.E, K.S.E. WJJ.W. W.S.W. {For 1! Po 


nil. 



• 


TABLE J. 
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Diflference of Lutitude and Departure for 2^ Points. 


N.N.E-iE. N.N.W.^W. S.S.E.iE. S.S.W.iW. 


Oist. 

I 


Lai. 
00. g 


00.4 


Disi. 
61 


Lat. 


Dep. 
26.1 


Disl. 

121 


Lat. 


Dep. 

51.7 


Di.sl. 
18! 


Lat. 


Dep. 


Dist. 

241 


Lat. 


Dep. 


55.1 


109.4 


i63.6 


77-4 


217.0 
218.8 


icS.o 


2, 01 .6 


00. c 


62 


56. 


26.5 


22 


no 


.3 


52.2 


82 


164.5 


77.8 


42 


io3.5 


3 


02.7 


01 .5 


63 


57.0 


26.9 


23 


III 


.2 


52.6 


83 


i65.4 


78.2 


43 


219.7 


103.9 


. 4 


o3.6 


01.7 


64 


57.9 


27.4 


24 


112 


.1 


53.0 


84 


166.3 


78.7 


44 


220.6 


104.3 


5 


04.5 


02.1 


65 


58.8 


27.8 


25 


ii3 


.0 


53.4 


85 


167.2 


79.1 


45 


221 .5 


£o4.8 


6 


o5.4 


02.6 


66 


59.7 


28.2 


26 


ii3 


.9 


53.9 

54.3 


86 


168.1 


79.5 


46 


222.4 


io5.2 


7 


06.3 


o3 


67 


60.6 


28.6 


27 


114 


.8 


87 


169.0 


80.0 


47 


223.3 , io5.6 1 


8 


07.2 


o3.4 


68 


61.5 


29.1 


28 


ii5 


•7 


54.7 


88 


169.9 


80.4 


48 


224.2 


106.0 


9 


08.1 


o3.8 


69 


62.4 


29.5 


29 


116 


.6 


55.2 


89 


170.0 
171 .8 


80.8 


49 


225.1 


106.5 


lO 

II 


09.0 


04.3 
04.7 


70 
71 


63.3 
64.2 


29.9 
3o.4 


3o 
i3i 


117 


.5 


55.6 
56.0 


90 
191 j 


81.2 


5o 

25l 


226.0 


106.9 


09.9 


118 


.4 


172.7 


81.7 


226.0 
227.8 


107.3 


12 


10.8 


o5.i 


72 


65.1 


3o.8 


32 


119 


.3 


56.4 


92 


173.6 


82.1 


52 


107.7 


i3 


11. 8 


o5.6 


73 


66.0 


3l.2 


33 


120 


.2 


56.9 
57.3 


93 


174.5 


82.5 


53 


228.7 


108.2 


i4 


12.7 


06.0 


74 


66.9 
67.8 


3i.6 


3^ 


121 


.1 


94 


175.4 


82.9 


54 


229.6 


108.6 


i5 


i3.6 


06.4 


75 


32.1 


35 


122 


.0 


57.7 


95 


176.3 


83.4 


55 


23o.5 


1 09.0 


i6 


14.5 


06.8 


76 


68.7 


32.5 


36 


122 


t 


58.1 


96 


177.2 


83.8 


56 


23 1 .4 


109.5 


17 


i5.4 


07.3 


77 


69.6 


32.9 


37 


123. 


58.6 


97 


178.1 


84.2 


57 


232.3 


109.0 
1 10.3 


i8 


16.3 


07.7 


78 


70.5 


33.3 


38 


124. 


8 


59.0 


98 


1790 


84.7 


58 


233.2 


19 


17.2 


08.1 


Z9 


71.4 


33.8 


39 


125 


.7 


59.4 


99 


'Z9'9 
180.8 


85.1 


59 


234.1 


110.7 


20 
21 


18. 1 
19.0 


08.6 


80 
81 


72.3 


34.2 
34.6 


40 
i4i 


126. 


6 


59.9 


200 
201 


85.5 


60 
261 


235.0 


III. 2 


69.0 


73.2 


127. 


5 


60.3 


181. 7 


85.9 


235.9 


1 1 1.6 


22 


19.0 


09.4 


8a 


74.1 


35.1 


42 


128. 


4 


60.7 


02 


182.6 


86.4 


62 


236.8 


1 1 2.0 


23 


20.8 


09.8 


83 


75.0 


35.5 


43 


129. 


3 


61. 1 


o3 


1 83 .'5 


86.8 


63 


237.7 


1 12.4 


24 


21.7 


10.3 


84 


75.0 
76.8 


35.9 
36.3 


44 


i3o. 


2 


61.6 


04 


184.4 


87.2 


64 


238.7 


ii3.3 


25 


22.6 


10.7 


85 


45 


i3i. 


I 


62.0 


o5 


i85.3 


87.6 


65 


239.6 


26 


23.5 


II .1 


86 


77-7 


36.8 


46 


l32. 





62.4 


06 


186.2 


88.1 


66 


240.5 


113.7 


27 


24.4 


II. 5 


87 


78.6 


37.2 


47 


l32. 





62.9 


07 


187. 1 


88.5 


67 


241.4 


11 4- 2 


28 


25.3 


12.0 


88 


79.6 


37.6 


48 


i33. 


8 


63.3 


08 


188.0 


88.9 


68 


242.3 


114.6 


29 


26.2 


12.4 


89 


80.5 


38.1 


49 


i34. 


7 


63.7 


09 


188.9 


89.4 


69 


243.2 


1 1 5.0 


3o 
3i 


27.1 


12.8 


90 
91 


81.4 


38.5 

38.0 
39.3 


5o 
i5i 


i35. 


6 


64.1 
64.6 


10 
211 


189.8 


89.8 
90.2 


70 
271 


244.1 


11 5.4 


28.0 


i3.3 


82.3 


i36. 


5 


190.7 


245.0 


116.3 


32 


28.9 


i3.7 


92 


83.2 


52 


i37. 


4 


65.0 


12 


191 .6 


90.6 


72 


245.9 
246.8 


33 


29.8 


i4.i 


93 


84.1 


39.8 


53 


i38. 


3 


65.4 


i3 


192.5 


91. 1 


73 


116.7 


34 


3o.7 


14.5 


94 


85. 


4o.2 


54 


139. 


2 


65.8 


i4 


193.5 


91.5 


74 


247.7 


117.2 


35 


3i.6 


i5.o 


95 


85.9 


40.6 


55 


i4q. 


I 


66.3 


i5 


194.4 


91.9 


75 


248.6 


1 17.6 


36 


32.5 


i5.4 


96 


86.8 


4i-o 


56 


i4i. 





66.7 


16 


195.3 


92.4 


76 


249.5 


118.0 


37 


33.4 


i5.8 


97 


87.7 


41.5 


57 


i4i. 





67.1 


17 


196.2 


92.8 


77 


25o.4 


1 18.4 


38 


34.4 


16.2 


98 


' 88.6 


41.9 
42 3 


58 


142. 





67.6 


18 


197. 1 


93.2 


78 


25i.3 


118.0 
119.3 


39 


35.3 


16.7 


99 


89.5 


59 


143. 


7 


68.0 


19 


198.0 


93.6 


79 


252.2 


40 
4i 


36.2 
37.1 


17. 1 


100 

lOI 


90.4 


42.8 
43.2 


60 
161 


144. 


6 


^.4 
68.8 


20 
221 


198.9 


94.1 


80 
281 


253 . I 


1 19.7 


17.5 


91.3 


i45. 


5 


199.8 


94.5 


254.0 


120.1 


42 


38. 


18.0 


02 


92.2 


43.6 


62 


i46. 


4 


69.3 


22 


200.7 


94.9 


82 


254.9 

255.8 


120.6 


43 


38.9 


18.4 


o3 


93.1 


44.0 


63 


147. 


4 


69.7 


23 


201.6 


95.5 


83 


121.0 


44 


39.0 


18.8 


o4 


94. G 


44.5 


64 


i48. 


3 


70.1 


24 


202.5 


95.8 


84 


256.7 


1 2 1. 4 


45 


40.7 


19.2 


o5 


94.9 


44.9 


65 


149. 


2 


70.5 


25 


2o3.4 


96.2 


85 


•257.6 


121.9 


46 


41.6 


19.7 


06 


c 
95.0 


45.3 


66 


i5o. 


I 


71.0 


26 


204.3 


96.6 


86 


258.5 


122.3 


47 


42.5 


20.1 


07 


96.7 


45.7 


67 


i5i. 





71.4 


27 


2o5 . 2 


97.1 


87 


259.4 


122.7 


48 


43.4 


20.5 


08 


97.6 


46.2 


68 


i5i. 


9 


71.8 


28 


206.1 


97.5 


88 


260.3 


123.1 


49 


44.3 


21.0 


09 


98.5 


46.6 


69 


l52. 


8 


72.3 


29 


207.0 


98.3 


89 


261 .3 


123.6 


5o 
5i 


45.2 


21 .4 


10 


99-4 


47.0 
47.5 


70 
171 


i53. 


7 


72.7 
73.1 


3o 

23l 


207.9 


90 
291 


262.2 


124.0 


46.1 


21.8 


III 


100.3 


i54. 


6 


208.8 


98.8 


263.1 


124.4 


52 


47.0 


22.2 


12 


101.2 


47-9 
48.3 


72 


i55. 


5 


73.5 


32 


209.7 


99.2 


92 


264.0 


124.8 


53 


47.9 
48.8 


22.7 


i3 


102.2 


73 


i56. 


4 


74 -o 


33 


210.6 


99.6 


93 


264.9 


125.3 


54 


23.1 


i4 


io3.i 


48.7 


74 


157. 


3 


74.4 


'^^^ 


211. 5 


1 00.0 


94 


265.8 


125.7 


55 


49.7 


23.5 


i5 


104.0 


49.2 


75 


i58. 


2 


74.8 


35 1 


212.4 


1C0.5 


a5 266.7 ' 126.1 1 


56 


5o.6 


23.9 


16 


104.0 
io5.8 


496 


76 


159. 


I 


75.2 


36 


2i3.3 


100.9 
101.3 


96 


267.6 


1266 


57 


5i.5 


24.4 


17 


5o.o 


77 


160. 





75.7 


37 


214.2 


97 


268.5 


1270 


58 


52.4 


24.8 


18 


106.7 


5o.5 


78 


160. 


t 


76.1 


38 


2l5.1 


101.8 


98 


269.4 


1274 


59 


53 3 


25.2 


'9 


107.6 


50.9 
5i.3 

Lat. 


79 


161. 


76.5 


39 


2t6.i 


102.2 


99 


270.3 


127.8 


60 
Dist. 


54.2 


25.7 


20 
Dist. 


108.5 


80 

1 


162. 


1 


77.0 
Lat. 


4o 
Disl. 


217.0 


102.6 


3oo 
Dist. 


271 .2 


178.3 
Lat. 


Dep. 1 


l.ai." 


Dep. 


Disl 


Dep. 


Dep.- 


I*al. 


Dep. 


N.E.bvE.IE. S.E.byE.|E. 


N.W.byW.^W. 


S.W.bvW.fW. 


{Vo 


r .^>5 Points. 



P»«»io] TABLE I. 

Difference of Latitude and Departure for 2^ Points. 
N.N.E.iE. N.N.W.4W. S.S.E.JE. S.S.W.^W. 


Dist; 
I 

2 

3 

4 
5 
6 

7 
8 

9 

IO 

II 

12 

i3 

i4 
i5 
i6 

17 
i8 

»9 

20 

21 
22 
23 

24 
25 
26 

27 
y3 

11 

3i 

32 

33 

34 
35 
36 

37 
38 

39 
4o 

4i 

42 

43 
44 
45 
46 

47 
48 

5o 
5i 

52 

53 

54 
55 
56 

57 
58 

6o 
IHst 


Lat. 


Deo. 

00.5 
00.9 
01 .4 
01 .9 
02.4 
02.8 
o3.3 
o3.8 
04.2 

04.7 


Dist. 

61 
62 
63 

64 
65 
66 

67 
68 

69 
70 

71 
72 

73 
74 
75 
76 

77 
78 

Z9 
80 

81 
82 
83 

84 
85 
86 

87 
88 

89 

90 

9' 

94 

96 

9Z 
98 

99 
100 

lOI 

02 
o3 

04 
o5 
06 

07 
08 

09 

10 

III 
12 
i3 

i4 
i5 
16 

17 
18 

19 
20 

Dist. 


Lat. 


Dep. 

28.8 
29.2 

29.7 
3o.2 

3o.6 

3i.i 

3i.6 

32.1 

32.5 
33.0 

33.5 
33.9 
34.4 
34.9 
35.4 
35.8 
36.3 
36.8 
37.2 
37.7 

38.2 
38.7 
39.1 
39.6 
4o.i 
40.5 
4i.o 
41.5 
42.0 
42.4 
42.9 
43.4 
43.8 
44.3 
44.8 
45.3 

45.7 
46.2 

46.7 

47.1 

47.6 
48.1 
48.6 
49.0 

49.5 
5o.o 

5o.4 
50.9 

5i.4 
51.9 

52.3 
52.8 
53.3 
53.7 
54.2 

54.7 
55.2 

55.6 

56.1 

56.6 

Lat. 


Dist. 

121 
22 

23 

24 

25 

26 

27 
28 

It 

i3i 
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33 

34 
35 
36 

37 
38 

4o 
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42 
43 
44 
45 
46 

47 
48 

5o 
i5i 

52 

53 

54 
55 
56 

57 
58 

60 
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62 
63 

64 
65 
66 

67 
68 

69 
70 

171 
72 

73 
74 
75 
76 
77 
78 

Z9 
80 
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Lat. 


Dep. 

57.0 
57.5 
58.0 
58.5 
58.9 
59./ 

60.0 
60.8 
61.3 

61.8 
62.2 
62.7 
63.2 
63.6 
64.1 
64.6 
65.1 
65.5 
66.0 

66.5 
66.9 
t7.4 
67.9 
68.4 
68.8 
69.3 
69.8 
70.2 
70.7 

71.2 

71.7 
72.1 

72.6 

73.1 

73.5 

74.0 

74.5 

75.0 

75.4 

75.9 
76.4 
76.8 

77.3 
77.8 
78.3 

78.7 
79.2 

Z9-7 
80.1 

80.6 
81. 1 
81.6 
82.0 
82.5 
83.0 

83.4 
83.9 

f^4.4 
84.9 

Lat. 
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82 
83 

84 
85 
86 

87 
88 
89 
90 

191 

9^ 

?1 
96 

9Z 
98 

99 
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o3 

04 
o5 
06 
07 
08 
09 
10 
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12 
i3 

14 
i5 
16 

17 
18 
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20 
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22 

23 

24 

25 

26 

27 
28 

§? 
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32 

33 

34 
35 
36 

37 
38 

39 

4o 
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85.3 
85.8 
86.3 

86.7 
87.2 

87.7 
88.2 

88.6 
89.1 
89.6 
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241 
42 
43 
44 
45 
46 

47 
48 
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52 

53 

54 
55 
56 

57 
58 

60 
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62 

63 

64 

65 

66 

67 
68 

69 

70 
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72 

73 

74 

75 

76 

77 
78 

Z9 
80 
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OI.8 

02.6 

o3.5 

o4.4 
a5.3 
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07.9 
08.8 

09.7 

10.6 
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12.3 

l3.2 

i4.i 
i5.o 
15.9 
16.8 
17.6 
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19.4 
20.3 
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22.0 
22.9 
23.8 

24.7 
25.6 

26.5 
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54 7 
55. b 

56.4 
57.3 
58.2 
59.1 
60.0 
60.9 
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407.6 
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109.4 
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III .1 

[12. 
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ii3.8 
114. 6 


159.6 
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161.4 
162.3 
i63.2 
164.0 

164.9 
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167.6 
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2i3.4 
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218.7 
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1 16.0 
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07.1 
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08.0 
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09.0 
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67.0 
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68.8 

69.7 
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119. 1 
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170.2 
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172.9 
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91.0 
91.5 
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93.3 
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224.9 
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226.7 
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1 19.3 
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120.7 
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121.6 
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122.6 
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124.0 

124.4 

124.9 

125.4 
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126.8 
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09.9 
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12.7 
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i4.i 
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17.0 

17.4 
17.9 
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18.9 
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74.1 
75.0 
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76.7 
77.6 
78.5 
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129.6 
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95.7 
96.2 

96.6 
97.1 
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98.1 
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99.0 
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232.8 

233.7 
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34.4 
35.3 
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82.0 
82.9 
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134.9 
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187.8 
188.7 
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99.5 
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io<5.4 
100.9 
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101.8 
102.3 
102.8 
io3.2 
103.7 


239.0 
239.0 
240.8 
241 .6 
242.5 
243.4 
244.3 
245.2 
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246.9 


127.7 
128.2 
128.7 
129.2 
129.6 
i3o.i 
i3o.6 
i3i.o 
i3i.5 
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36.2 
37.0 
37.0 
38.8 
39.7 
40.6 
4i.5 
42.3 
43.2 
44.1 


19.3 
19.8 
20.3 
20.7 
21.2 
21.7 
22.2 
22.6 

23.1 

23.6 


89.1 
90.0 
90.8 

9'-Z 

92.6 

93.5 

94.4 
95.2 
96.1 

97.0 
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142.0 
143.8 

144.6 
145.5 

146.4 
147.3 
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195.8 
196.7 
197.6 
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199.3 
200.2 
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202.0 
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104.2 
104.7 
io5.i 
I05.6 
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107.0 
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86 
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96 

9Z 
98 
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i33.4 
133.9 
134.3 
134.8 
1 55.3 
i35.« 
i36.2 
i36.7 
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45 9 
46.7 
47.6 
48.5 
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24.0 
24.5 

25.0 

25.5 
25.9 

26.4 
26.0 
27.5 
27.8 
28.3 


99-7 
100.5 

loi .4 
102.3 
io3.2 
104. 1 

104.9 

io5.8 


i5o.8 
i5i .7 
i52.6 
i53.5 
i54.3 
i55.2 
i56.i 
157.0 
157.9 
i58.7 


203.7 
204.6 
2o5.5 

206.4 
207.3 
208.1 
209.0 
209.9 
210.8 
211 .7 


108.9 

109.4 
109.8 
1 10.3 
1 10.8 
III. 2 

111.7 
112.2 
112.7 
ii3.i 


256.6 
257.5 

258.4 
259.3 
260.2 
26 J. .0 
261.0 
262.8 

263.7 
264.6 


137.2 
137.6 
i38.i 
i38.6 
1 39. 1 
139.5 
i4o.j 
i4o5 
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r4i-4 

Lai. 


Lat. 


Dep. 


Dep. 


Dep. 


Lat. 


Dep. 


N.E.byE.^E. S.E.byE.iE. N.W.byW.^W. S.W.byW.^W. [For 5^ Points, j 
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82 
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3 
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42 
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02 
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62 
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23 
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83 
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2 
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43 
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7 
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o3 
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63 
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i35.2 


24 


20.6 


12.3 


84 
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44 
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73 
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27 


23.2 


i3.9 
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47 


126. 


1 


75.6 
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106.4 


67 
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I 
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68 
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72 
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53 
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2 
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i3 
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73 
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34 
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94 


80. 


6 
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54 
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I 
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i4 
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74 
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35 
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95 
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5 
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55 
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? 
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i5 
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75 
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36 
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18.5 
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in 


76 


236.7 
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17 
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77 
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98 
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I 
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5 
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18 
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78 
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39 
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99 
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9 
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59 
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4 
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'9 
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79 
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4i 
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8 
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86. 


6 


51.9 
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.3 
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83 
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24 
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o5 
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.1 
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1 1 5.7 


85 


244.5 
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06 


90 
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28 


195.6 


117.2 


88 
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94 
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i3 


96 


.9 
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.4 
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93 
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54 
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i4 


97 


.0 
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74 
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.2 
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34 


200.7 
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94 
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55 
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i5 


98 


.6 
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75 
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.1 
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35 
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95 
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56 
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16 


99 


.5 
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76 
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.0 
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36 
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96 
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57 
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'2 
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.4 
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77 
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.8 
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37 
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97 
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58 
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18 
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.2 
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.7 
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38 
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.1 
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Difference of Latitude and Departure for 3 Points. 
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Dist. 
I 

2 

3 

4 
5 
6 

7 
8 

9 

ID 

II 
12 
l3 

i4 
i5 
i6 

i7 
i8 

19 
i>.o 

21 
22 

23 

24 

25 

26 
27 
28 

?9 
3o 

3i 

32 

33 

34 
35 
36 

37 
38 

39 
4o 

4i 
42 
43 
44 
45 
46 

47 
48 

49 
5o 

5i 

52 

53 

54 
55 
56 

57 
58 

60 
Dist. 


Lat. 


Dep. 


Dist. 

61 
62 
63 

64 
65 
66 

67 
68 

69 

70 

71 
72 

73 
74 
75 
76 

77 
78 

Z9 
80 

81 
82 
83 

84 
85 
86 

87 
88 

89 
90 

91 
9? 

96 

9Z 
98 

99 
100 


Lat. 

50.7 
5i.6 
52.4 
53.2 

54.0 

54.9 
55.7 
56.5 

57.4 
58.2 

59.0 
59.9 
60.7 
61.5 
62.4 
63.2 
64.0 

64.9 
65.7 
66.5 


Dep. 

33.9 
34.4 
35.0 
35.6 
36.1 

36.7 
37.2 
37.8 
38.3 
38-9 

39.4 
4o.o 
4o.6 
4i.i 

41.7 
42.2 

42.8 

43.3 

43.9 

444 

45.0 
45.6 
46.1 
46.7 
47.2 
47.8 
48.3 
48.9 

49.4 
5o.o 

5o.6 
5i.i 
51.7 

52.2 

52.8 
53.3 
53.9 

54.4 
55.0 
55.6 

56.1 
56.7 
57.2 
57.8 
58.3 
58.9 

59.4 
60.0 
60.6 
61. 1 

61.7 
62.2 
62.8 
63.3 
63.9 

64.4 
65 .0 
65.6 
66.1 
66.7 


Dist. 

121 
22 

23 

24 

25 

26 

27 
28 

3o 
i3i 

32 

33 

34 
35 
36 

37 
38 

4o 

i4i 
42 
43 
44 
45 
46 

47 
48 

5o 
i5i 

52 

53 

54 
55 
56 

57 
58 

60 

161 
62 
63 

64 
65 
66. 

67 
68 
69 
70 

171 

72 

73 
74 
75 
76 
77 
78 

Z9 
80 

Dist. 


Lat. 


Dep. 


Dist. 

181 
82 
83 

84 
85 
86 

87 
88 

89 
90 

191 

91 
93 

96 

9Z 
98 

99 
200 

201 
02 
o3 

04 
o5 
06 

07 
08 

09 

10 

211 
12 
i3 

i4 
i5 
16 

17 
18 

19 
20 

221 
22 

23 

24 

25 

26 

27 
28 

It 

23l 
32 

33 

34 
35 
36 

37 
38 

4o 
Dist.' 


Lat. 


Dep. 


Dist. 

241 
42 
43 
44 
45 
46 

47 
4S 

25l 
52 

53 

54 
55 
56 

57 
58 

60 

261 
62 
63 

64 
65 
66 
67 
68 
69 
70 

271 
72 
73 
74 

75 
76 
77 
78 

Z9 
80 

281 
82 
83 

84 
85 
86 

87 
88 

89 
90 

291 

9» 
93 

94 

"& 
96 

97 
98 

3oo 
Dist. 


Lat. 


Dep 

133.9 

134.4 
i35.o 
i35 6 
i36i 

1 36.7 
137.2 

137.fi 
1 38.3 
i38.9 


00.8 
01.7 

02.5 

o3.3 
o4.2 
o5.o 
o5.8 
06.7 
07.5 
08.3 

09.1 

lO.O 

10.8 

11 .6 
12.5 
i3.3 

i4.i 
i5.o 
i5.8 
16.6 

17.5 
18.3 
19. 1 

20.0 
20.8 
21 .6 
22.4 
23.3 
24.1 
24.9 


00.6 
01 .1 
01 .7 
02.2 
02. & 
o3 3 
03.9 

04.4 
o5.o 
o5.6 

()6.i 
06. ■» 
07.2 
07.8 
08.3 
08.9 

09.4 

10. 
10.6 

11 .1 


100.6 

101.4 
• 102.3 
io3.i 
103.9 
104.8 
io5.6 
106.4 
107.3 
108.1 


67.2 

, 67.8 

68.3 

68.9 

69.4 
70.0 

70.6 
71. 1 

71.7 
73.2 


i5o.5 
i5i.3 

l52.2 

1 53.0 
i53.8 

154.7 
i55.5 
i56.3 

157. 1 
i58.o 


100.6 

lOI.I 

101.7 
102.2 
102.8 
io3.3 
103.9 

104.4 
io5.o 
io5.6 


200.4 
201.2 
202.0 
202.9 
203.7 
204.5 

2o5.4 
206.2 
207.0 
207.9 


108.0 
109.8 
110.6 

III. 4 
112.2 

ii3.i 
113.9 

114.7 
ii5.6 

116.4 


72.8 
73.3 
73.9 
74.4 
75.0 
75.6 
76.1 
76.7 
77.2 
77.8 


158.8 
159.6 
160.5 
161 .3 
162.1 
i63.o 
i63.8 
164.6 
i65.5 
166.3 


106.1 
106.7 
107.2 
107.8 
108.3 
108.9 
109.4 

IIO.O 

110.6 
III. I 


2ft8.7 
209.5 
210.4 
211.2 
212.0 
212.9 
2i3.7 
214.5 

2i5.4 
216.2 


139.4 
i4o.o 
i4o.6 

i4i.i 

141.7 
142.2 

142.8 

143.3 

143.9 

144.4 

145.0 
145.6 
i46.i 
146.7 
i47-2 
i4'. B 
i48.3 
148.9 

149.4 
iSo.o 


II. 7 
12.2 
12.8 
i3.3 
13.9 

14.4 
i5.o 
i5.6 
16. 1 
16.7 

17.2 
17.8 
18.3 
18.9 

19.4 
20.0 

5o.6 
21. 1 
21.7 
22.2 


67.3 
68.2 
69.0 
69.8 

70.7 
71 .5 
72.3 
73.2 
74.0 
74.8 


117. 2 
fi8.i 
118. 9 

119.7 
120.6 

121.4 
122.2 

123. 1 

123.9 
124.7 


78.3 
78.9 
79-4 
80.0 
80.6 
81. 1 
81.7 
82.2 
82.8 
83.3 


167. 1 
168.0 
168.8 
169.6 
170.5 
171.3 
172.1 
172.0 
173.8 
174.6 


111.7 

112.2 
112.8 

ii3.3 
113.9 

114.4 

11 5.0 
11 5.6 
116.1 
116.7 


217.0 
217.8 
218.7 
219.5 
220.3 
221 .2 
222.0 
222.8 
223.7 
224.5 


25.8 
26.6 

27.4 
28.3 
29.1 

3o.8 
3i.6 
32.4 
33.3 


75.7 
76.5 
77.3 
78.2 
79.0 
79.8 
80.7 
81.5 
82.3 
83.1 


125.6 

126.4 
127.2 
128.0 
128.9 
129.7 
i3o.5 
i3i.4 

l32.2 

i33.o 


83.9 

84.4 
85.0 
85.6 
86.1 

86.7 
87.2 
87.8 
88.3 
88.9 


175.4 
176.3 

177- 1 
177.9 
178.8 
179.6 
180.4 
181.3 
182. 1 
182.9 


U7.2 
117.8 
118.3 
1 18.9 

119.4 
120.0 
120.6 
121.1 
121.7 
122.2 


225.3 

226.2 
227.0 

227.8 

228.7 

229.5 
23o.3 

23l.l 
232. 
232.8 


i5o.6 
iSi.i 
1 5 1. 7 

l52.2 

i52.8 
i53.3 
153.9 

154.4 
i55.o 
1 55.6 


34.1 
34.9 
35.8 
36.6 

37.4 
38.2 

39.1 
39.9 
40.7 
4i.6 


22.8 
23.3 
23.9 

24.4 
25.0 
25.6 
26.1 
26.7 
27.2 
27.8 


lOI 

02 
o3 

04 
o5 
06 
07 
08 
09 

ID 


84.0 
84.8 
85.6 
86.5 
87.3 
88.1 
89.0 
89.8 
90.6 
91.5 


133.9 

134.7 
i35.5 

i36.4 
137.2 
i38.o 
i38.9 
139.7 
i4o.5 
i4i.3 


89.4 
90.0 
90.6 
91.1 
91.7 
92.2 
92.8 
93.3 
93.9 

94.4 


i83.8 
184.6 

i85.4 
186.2 

187. 1 
187.9 
188.7 
189.6 

190.4 

191 .2 


122.8 
123.3 
123.9 

124.4 
1 25.0 
125.6 
126.1 
126.7 

12-^.2 
127.8 

T28.3 
128.9 
129.4 

i3o.o 
i3o.6 
i3i.i 
i3i.7 

l32.2 

i32.8 
i33.3 


233.6 
234.5 
235.3 
236.1 
237.0 
237.8 
238.6 
239.5 
240.3 
24 1. 1 


1 56. 1 
1 56.7 
157.2 

i57« 
1 58.3 
1 58.9 

159.4 
160.0 
160.6 
161.1 

161. 7 
162.2 
162.8 
i63.3 
163.9 

164.4 
i65.o 

i65.6 
166.1 
166.7 

Lat. 


42.4 
43.2 

44.1 
44.9 
45.7 
46.6 

47.4 
48.2 

49.1 

49-9 

Dep. 


28.3 
28.9 

29.4 
3o.o 
3o.6 
3i .1 
3i.7 

32.2 

32.8 
33.3 


III 
12 
l3 

i4 
i5 
16 

17 
18 

19 
20 

Dist. 


92.3 
93. 1 
94.0 
94.8 
95.6 
96.5 
97.3 
98.1 
98.0 
99.8 


142.2 
143.0 
143.8 

144.7 
145.5 
i46.3 
i47-2 
i48.o 
148.8 

149.7 


95.0 
95.6 
96.1 
96.7 
97.2 
97.8 
98.3 
98.9 

99-4 
1 00.0 


192.1 
192.9 
193.7 
194.6 

195.4 
196.2 
197. 1 

197.9 
198.7 
199.6 

Dep. 


242.0 
242.8 
243.6 
244.5 
545.3 
146.1 
246.0 
247.8 
243.6 

249.4 


Lat. 


Dep. 


Lat. 


Dep. 


Lat. 


Lat. 


Dep. 


N.E.byE. S.E.byE. N.W byW. S.W.by W. [For .^> Point-. 



'I 

TABLE 1. \^^'^ 
Difference of Latitude and Departure for 3^ Points. 

N.E.|N. N.W.3N. S.E.|S. S.W.|S. 


Dist. 

I 

2 

3 

4 
5 
6 

7 
8 

9 

lO 

II 

12 

i3 

i4 
i5 
i6 

17 
i8 

J9 

20 

21. 

22 

23 

24 
25 
26 

27 

28 

It 

3i 

32 

33 

34 
35 
36 

37 
38 

4o 
4i 

42 

43 
44 
45 
46 

47 

48 
5i 

52 

53 

54 
55 
56 

57 
58 

6o 
Dist. 


Lat. 

00.8 
01.6 

02.4 

o3.2 
o4.o 
o4.8 
o5.6 

:o6.4 
07.2 
08.0 


Dep 

0C.6 
01.2 
ni.8 
02.4 
o3.o 
o3.6 
04.2 
04.8 

o5.4 
06.0 


Dist. 

61 

62 
63 

64 
65 
66 

67 
63 

69 

70 

71 
72 
73 

P 

70 

77 
78 

Z9 
80 

81 
82 
83 

84 
85 
86 

87 
88 
89 
9(.» 

9' 

9^ 
93 

94 

96 

9Z 
98 

99 
100 

lOI 

02 
o3 
o4 
o5 
06 
07 
08 
09 
10 

III 
12 
i3 

i4 
i5 
16 

17 
18 

19 
20 


Lat. 


Dep. 

36.3 
36.9 

37.5 
38.1 

38.7 
39.3 
59.9 
40.5 
4!.i 
41.7 
42.3 
42.9 

43.5 
44.1 

44-7 
45.3 

45.9 
46.5 

47. » 
47-7 
48.3 
48.8 

49.4 
5o.o 
5o.6 

5l.2 

^5i.8 
52.4 
53.0 
53.6 

54.2 
54.8 
55.4 
56.0 
56.6 
57.2 
57.8 
58.4 
59.0 
59.6 

60.2 
60.8 

61.4 
62.0 
62.5 
63.1 
63.7 
64.3 

64-9 
65.5 

66.1 
66.7 
67.3 

67.9 
68.5 

69.1 

69.7 

70.3 

70.9 

71.5 

Lat. 


Dist. 


Lat. 


Dep. 


Dist. Lat. 


Dep. 


Dist. 

241 
42 

43 

44 
45 
46 

47 
48 

it 

25l 
52 

53 

54 
55 
56 

57 
58 

60 

261 
62 
63 
64 
65 
66 

67 
68 

•69 
70 

271 

73 
73 

74 

75 
76 

77 
78 

Z9 
80 

281 
89 
83 

84 
85 
86 
87 
88 
89 
9(. 

291 

93 

96 

98 

3oo 
Dist. 


Lat. 


Dep. 


49-0 
49.8 

5o 6 

5i.4 

52.2 
53.0 

53.8 
54.6 

55.4 
56.2 


121 
22 

23 

24 

25 

26 

27 
28 

^9 

JO 

i3: 

32 

33 

34 
35 
36 

37 
38 

4o 

i4i 
42 
43 
44 
45 
46 

47 
48 

5o 
i5i 

52 

53 

54 
55 
56 

57 
58 

161 
62 
63 

64 
65 
66 

67 
68 

69 
70 

171 
72 
73 
74 
75 
76 
77 
78 

Z9 
80 

Dist. 


97.2 
98.0 
98.8 
99.6 

100.4 
101.2 
102.0 
102.8 
io3.6 
104.4 


72.1 

72.7 
7'?3 
73.9 
74.5 
75.1 

75.7 
76.2 
76.8 
77-4 


181 
82 
83 

84 
85 
86 
87 
88 
89 

90 
191 

95 

9^ 

96 

9Z 
98 

99 
200 

201 
02 

OJ 

04 
o5 
06 
07 
08 
09 
10 

21 1 
12 
i3 

i4 
i5 
16 

17 
18 

'9 
20 

221 
22 

23 

24 

25 

26 

27 
28 

'^9 

JO 

23l 
J3 

33 
34 
35 
36 

37 
38 

39 
40 


145.4 
i46.2 

147.0 
147.8 
148.6 

149.4 
i5o.2 
i5i.o 
i5i.8 
1 52 .6 


107.8 
108.4 

I v'>9 
109.6 
110.2 
1 10.8 

II 1.4 
112.0 
1 1 2.6 

Il3.2 


193.6 

i9i'4 
195.2 
196.0 
196.8 
197.6 

198.4 
199.2 
200.0 
200.8 


143.6 
144.2 
i4i5 
145.4 
M-KO 
146.5 

i47-i 
l47-7 
i48.3 

148.9 


08.8 
09.6 

10.4 
11.2 
12.0 
12.9 
i3.7 
i4.5 
i5.3 
16. 1 

16.9 

17.7 
,18.5 
19.3 

20.T 
20.9 
21.7 
22.5 

23.3 

24.1 

24.9 

25.7 

26.5 

27.3 

28.1 
28.9 
29.7 

3o.5 
3i.3 

32.1 

32.9 

33.7 

3.4.5 
35.3 
36 1 
36 c 
37.8 
38.6 

39.4 
4o.2 


06.6 
07.1 
07.7 
08.3 
08.9 
09.5 
10. 1 
10.7 

11. 3 
II. 9 

12.5 
i3.i 

i3.7 
i4.3 

14.9 
i5.5 

16. 1 

16.7 
17.3 

17.9 
18.5 
19.1 

'9-7 

20.3 

20.8 

21 .4 
22.0 
22.6 

23.2 

23.8 


57.0 
57.8 
58.6 

59 4 
50.2 

61.0 

61.8 

62.7 

63.5 

64.3 


io5.2 
106.0 

106.8 

107.6 

108.4 

109.2 

IIO.O 

no. 8 
III .6 

112. 4 


78.0 
78.6 
79.2 
79.8 
80.4 
81.0 
81.6 
82.2 
82.8 
83.4 

84.0 
84.6 
85.2 
85.8 
86.4 
87.0 
87.6 
88.2 
88.8 
89.4 


153.4 
154.2 
I55.0 
i55.8 
i56.6 

i57 4 
158.2 
159.0 
159.8 
160.6 


ii3.8 

1 14.4 
II 5.0 
II 5.6 
1 16.2 
116.8 
117.4 

1 17.9 
118.5 
1 19.1 


201 .6 
202.4 

203.2 

204.0 
204.8 

2o5.6 
206.4 
207.2 
208.0 
>.o8.8 


149-5 
i5o.i 
1 50.7 
i5i.3 
1 51.9 
i52.5 
i53.i 
153.7 
i54.3 

i54 9 
i55.5 
i56.i 
1 56.7 
157.3 

157.0 
i58.5 
159.1 
159.6 
16c. 5 
160.8 


65.1 
65.9 
66.7 
67.5 
68.3 
69.1 
69.9 
70.7 
71 .5 
72.3 

73.1 
73.9 

74.7 
75.5 
76.3 
77.1 
77.9 
78.7 
79.5 
80.3 


ii3.3 
114.1 
114.9 
ii5.7 
116. 5 
1 17.3 
118. 1 
118.9 

119-7 
120.5 


161.4 
162.2 
i63.i 
163.9 

164.7 
i65.5 
166.3 
167.1 
167.9 
168.7 


119-7 
120.3 
120.9 

I2I.5 
122. 1 
122.7 
123.3 
123.9 
124.5 
125. 1 


209.6 
210.4 
211.2 
212.0 
212.8 
213.7 
214.5 
2i5.3 
216. 1 
216.9 


121. 3 
122.1 
122.9 
123.7 
124.5 
125.3 
126.1 
126.9 
127.7 
128.5 


90.0 
90.5 
91.1 

9'-7 
92.3 

93.5 

94.1 

94-7 
95.3 


169.5 
170.3 
171. 1 
171.9 

172.7 
173.5 
174.3 
175. 1 
175.9 
176.7 


125.7 

126.3 

126.0 
127.5 

128.1 
128.7 

129.3 
i3i.i 


217.7 
218.5 
219.3 
220.1 
220.9 
2^.1.7 
222.5 

223.3 

224. 1 
224.9 


161.4 
162.0 
162.6 
i63.2 
1 63.8 

164.4 
i65.o 
i65.6 
166.2 
166.8 


24.4 

25.0 
25.6 
26.2 
26.8 

27.4 
28.0 

28.6 
29.2 
29.8 

3o.4 
3i.o 
3i.6 

32.2 

32.8 

33.4 

34.0 

34.6 

35.1 
35.7 


81. 1 
81 !9 
82.7 
83.5 
84.3 
85.1 
85.9 
86.7 
87.5 
88.4 

89.2 
90.0 
90.8 
91.6 
92.4 
93.2 
94.0 
94.8 
95.6 
96.4 


129.3 
i3o.i 
1 3o . 9 
i3i.7 
i32.5 
i33.3 
i34.i 

134.9 
i35.7 
i36.5 


97.1 

97-7 
98.3 

98.9 

99.5 

100. 1 

100.7 

101.3 

luI.O 
102.5 

io3.i 
io3.7 
io4.2 
104.8 
io5.4 
106.0 
106.6 
107.2 


177-5 
178.3 

179. 1 

'79-9 
180.7 

181. 5 

182.3 

i83.i 

183.9 

184.7 


i3r.6 

l32.2 

i32.S 

1 33.4 
1 34.0 

i34.6 
i35.2 
i35.8 
!36.4 
137.0 


22.5.7 
226.5 

227.3 

228.1 

228.9 

229.7 

23c).5 
23i .3 

232 . 1 

232.9 
233.7 

234.5 

235.3 
236. r 
236.5^ 

237.7 
238.6 

239.4 
240 2 
241 .0 


167.4 
168.0 
168.6 
169.2 
169.8 
170.4 
171.0 
171.6 
172.2 
172.8 


4i.o 
4i.8 
42.6 

43.4 
44.2 
45.0 
45.8 
46.6 

47.4 
48.2 


137.3 
i38.2 
139.0 
139.8 
140.6 

141.4 
142.2 
143.0 
143.8 
144.6 


i85.5 
186.3 

187. 1 
188.0 
188.8 
189.6 

190.4 

191 .2 
192.0 
192.8 


137.6 
1 38.2 
i38.8 

139.4 
i4p.o 
i4o.6 
i4i.2 
i4i.8 

142.4 
143.0 


173.3 
173.9 
174.5 
175.1 

175.7 
176.3 

178 1 
178.7 

Lat. 


Dep. 


Lat. 


Dist. 


Depi 


Dep. 


Lat. 


Disi.j Dep. 


Lat. 


l)€p. 


N.E.|E. S.E|E. N.W.^W. S.W.^W. [For 4| Points. 
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**»«« 141 TABLE I. 

Difference of Latitude and Departure for 3^ Points. 

N.E4N. N.W.4N. S.E.4S. S.W.iS. 




Dist. 

I 

3 

3 

4 
5 
6 

7 
8 

9 

lO 

II 

12 

i3 

i4 
i5 
i6 

17 
i8 

19 
20 

21 
22 

23 

24 

25 

26 

27 
28 

3o 
3i 

32 

33 
34 
35 
36 

37 
38 

^9 
40 

4i 
42 
43 

44 
45 
46 

47 
48 

5o 
5i 

52 

53 

54 
55 
56 

57 
58 

60 
Dist. 


Lat. 


Dep. 


Dist. 

61 
62 
63 

64 
65 
66 

67 
68 

69 

70 

71 
72 

73- 
li 
75 
76 

77 
78 

80 

81 

'82 

83 

84 
85 
86 

87 
88 

89 
90 

91 

94 

96 

9Z 
98 

99. 

100 


Lat. 


Dep. 

38.7 
39.3 
4o.o 
4o.6 
4i.2 
41.9 
42.5 
43.1 
43.8 
444 
45.0 

45.7 
46.3 
46.9 
47.6 
48.2 
48.8 
49-5 
5o.i 
5o.8 

5i.4 
52.0 
52.7 
53.3 
53.9 
54.6 
55.2 
55.8 
56.5 
57.1 

57.7 
58.4 
59.0 
59.6 
60.3 
60.9 
61.5 
62.2 
62.8 
63.4 


Dist. 

121 
22 

23 

24 

25 

26 

27 
28 

i3i 

32 

33 

34 
35 
36 

37 
38 

^9 
4o 

i4i 
42 
43 
44 
45 
46 

47 

48 
i5i 

52 

53 

54 
55 
56 

57 
58 

60 

161 
62 
63 

64 
65 
66 

67 
68 

69 

70 

171 
72 
73 
74 
75 
76 
77 
78 

Z9 
80 

Dist. 


Lat. 


Dep. 


Dist. 

181 
82 
83 

84 
85 
86 

87 
88 

89 
90 

191 

9^ 
93 

96 

9Z 
98 

99 
200 

201 
02 
o3 

04 
o5 
06 
07 
08 
09 
10 

211 
12 
i3 

i4 
i5 
16 

17 
18 

19 
20 

221 
22 

23 

24 

25 

26 

27 
28 

?9 

3o 

23 1 
32 

33 

34 
35 
36 

37 
38 

4o 
Dist. 


Lat. 


Dep. 


Dist. 

241 
42 
43 

44 
45 
46 

47 
48 

1' 

25l 
52 

53 

54 
55 
56 

57 
58 

60 

261 
62 
63 

64 
65 
66 
67 
68 
69 
70 

271 
72 
73 
74 
75 
76 
77 
78 

Z9 
80 

281 
82 
83 

84 
85 
86 

87 
88 

89 
90 

291 

91 

9^ 

96 

9Z 
98 

,99 

3oo 

Disl. 


Lat. 


Dep. 

152.9 

'53-5 

154.2 
ifi4.8 

i5ri4 
i56.i 
1 56.7 
157.3 
i58.o 
1 58.6 


00.8 
01.5 
02.3 
o3.i 
03.9 
04.6 

o5.4 
06.2 
07.0 
07.7 

08.5^ 
09.3 
10. 
10.8 
II .6 
12.4 
i3.i 
13.9 

14.7 
i5.5 


<x>.6 
01.3 
01.9 
02. S 
o3.2 
o3.8 

,04.4 
o5.i 
o5.7 
06.3 

07 
07.6 
08.2 
08.9 
09.5 
10.2 
10.8 

11.4 
12. 1 

12.7 


47.2 

47.9 
48.7 
49.5 
5o.2 
5i .0 
5i.8 
52.6 
53.3 
54.1 

54.9 
55.7 
56.4 
57.2 
58.0 
58.7 
59.5 
60.3 
61. 1 
61.8 


93.5 
94.3 
95.1 

96.6 

97.4 
98.2 
98.9 

99-7 
100.5 


76.8 

77.4 
78.0 

78.7 
79.3 

Z9-? 
80.6 

81.2 

81.8 

82.5 


139.9 

140.7 
i4i.5 
142.2 
143.0 
143.8 
144.6 
145.3 
146.1 
146.9 


114.8 
1 1 5.5 
116.1 
1 16.7 

117.4 
118.0 
118.6 
1 19.3 
1 19.0 
120.5 


186 3 

187 I 
187.8 
188.6 
189.4 
190.3 
190.9 
191 .7 
192.5 
193.3 

194.0 
194 8 
195.6 
196.3 

197-1 
197.9 
198.7 
199.4 
200.2 

201 .0 


loi .3 
102.0 
102.8 
io3.6 

104.4 
io5.i 
105.9 
106.7 

107.4 
108.2 


83.1 
83.7 

84.4 
85.0 
85.6 
86.3 
86.9 
87.5 
88.2 
88.8 


147.6 

148.4 
149.2 
i5o.o 
i5o.7 
i5i.5 
i52.3 
i53.i 
i53.8 
i54.6 


121. 2 
121.8 
122.4 

I 23. 1 

123.7 
124.3 
125.0 
125.6 
126.2 
1 26.9 


1 59.2 
159.9 
160.5 
161. 1 
161.8 

162.4 
l63.n 

16/I.7 
164.3 
164.9 


16.2 
17.0 
17.8 
18.6 
19.3 
20.1 
20.9 
21 .6 
22.4 

23.2 
24.0 
24.7 

25.5 
26.3 
27.1 
27.8 
28.6 

29.4 
3o.i 

30.9 

3i .7 
32.5 
33.2 
34.0 
34.8 
35.6 
36,3 
37.1 
37.9 
38.7 


i3.3 
i4.o 
i4.6 

l5.2 

15.9 
16.5 
17. 1 
17.8 

18.4 
19.0 


62.6 

63.4 
64.2 

64.9 
65.7 
66.5 
67.3 
68.0 
68.8 
69.6 


i/>9.o 
IU9.8 
no. 5 
III. 3 
112. 1 
112. 9 
II3.6 
114.4 

Il5.2 

116. 


89.4 
90.1 
90.7 

9»-4 
92.0 
92.6 
93.3 
93.9 
94.5 
95.2 


i55.4 
I56.I 
i56.9 

157.7 
i58.5 
159.2 
160.0 
160.8 
161.6 
162.3 


127.5 

1 28. 1 
128.8 

129.4 
i3o.i 
1 30.7 
i3i.3 

l32.0 

132.6 

1 33.2 


201.8 
202.5 
2o3.3 
204.1 
204.8 
2o5.6 

206.4 

207.2 
207.9 
208.7 


165.6 
166.2 
166.8 
167.5 
168.1 
168.7 
169.4 
170.0 
170.7 
171.3 


'9-7 
20.3 
20.9 
21.6 
22.2 
22.8 
23.5 
24.1 

24.7 
25.4 

26.0 
26.6 
27.3 
27.9 
28.5 
29.2 
29.8 
3o.5 
3i.^i 
3 1. '7 


70.3 
71. 1 
71.9 

72.7 
73.4 
74.2 
75.0 
75.8 
76.5 
77.3 


116. 7 
117. 5 

118. 3 

119. 

119.8 

120.6 

121. 4 

122. 1 
122.9 
123.7 


95.8 

96.4 
97.1 

97-7 

98.3 

99.0 

99.6 

100.2 

100.0 

IOI.5 


i63.i 
163.9 

164.7 
i65.4 
166.2 
167.0 
167.7 
168.5 
169.3 
170. 1 


133.9 
1 34.5 
i35.i 

1 35.8 
1 36.4 
137.0 
137.7 
1 38.3 

1 38.9 
139.6 


209.5 
210.3 

211. 
211. 8 
212.6 
2i3.4 

214. 1 
214.9 
2i5.7 
216.4 


171.0 
172.6 
173.2 
173.8 
174.5 
175.1 
175.7 
176.4 
I77-0 
177-6 


lOI 

02 
o3 

o4 
o5 
06 

07 
08 

09 

10 

III 
12 
i3 

i4 
i5 
16 

17 
18 

19 
20 

Dist. 


78.1 
78.8 
79.6 

80.4 
81.2 
81.9 
82.7 
83.5 
84.3 
85.0 


64.1 

64.7 
65.3 
66.0 
66.6 
67.2 

67.9 
68.5 

69.1 

69.8 

704 
71. 1 

71-7 
72.3 
73.0 
73.6 
74.2 

74.9 
75.5 

76.1 


124.5 

125.2 
126.0 
126:8 
127.5 
128.3 
129.1 

"9-? 
i3o.6 

i3i.4 


102. 1 
102.8 
io3.4 
104.0 

104.7 
io5.3 

105.9 
106.6 
107.2 
107.8 


170.8 
171.6 

172.4 
173.2 
173.9 

174.7 
175.5 
176.2 
177.0 
177.8 


i4o.2 
i4o.8 
i4i.5 
142.1 
142.7 
143.4 
144.0 
144.6 
145.3 
145.9 


217.2 
218.0 
218.8 
219.5 
220.3 
221 .1 
221.9 
222.6 

223.4 
224.2 


178.3 
178.0 

179.5 
100.2 
180.8 

181.4 
182.1 
182.7 
i83.3 
184.0 


39.4 
4o.2 
4i.o 

41.7 
42.5 
43.3 

44.1 
44.8 
45.6 
46.4 


32.4 
33.0 
33.6 
34.3 

34.9 
35.5 
36.2 
36.8 

37.4 
38.1 


85.8 
86.6 

87.4 
88.1 
88.9 
89.7 
90.4 
91.2 
92.0 
92.8 


l32.2 

i33.o 

133.7 
i34.5 
i35.3 
i36.o 
i36.8 
137.6 
i38.4 
139. 1 


108.5 

1 09. 1 
109.8 
1 10.4 

III.O 

1 1 1.7 
112.3 
1 1 2.9 
1 1 3.6 

1 14.2 


178.6 
179.3 
180. 1 
180.9 
181 7 
182.4 
i83.2 
184.0 

184.7 
i85.5 


146.5 

147-2 

147.8 
148.4 
149. 1 

149.7 
i5o.4 
i5i.o 
i5i.6 
i52.3 


224^ 
225.7 
226.5 
227.3 
228.0 
228.8 
229.6 
23o.4 

23l.I 
23l .9 


184.6 
185.2 
185.9 
186.5 
187.1 
187.8 

188.4 
189.0 

189.7 
190.3 


Dep., 


Lat. 


Dep. 


Lat. 


Dep. 


Lat. 


Dep. 


Lat. 


Dep. 


Lat. 


N.E 4E. S.E.4E. N.W.iW. S.W.4W. [For 4.^ Points, j 



TABLE L |P^« 
Difference of Latitude and Departure for 3f Points. 
N.E.iN. N.W.iN. S.E.iS. S.W.^S. 


Dist. 

I 

2 

3 

4 
5 
6 

7 
8 

9 

10 

II 

12 

i3 

i4 
i5 
i6 

17 
i8 

'9 

20 

21 
22 
23 

24 
25 
26 
27 
28 

1? 

3i 

32 

33 

34 
35 
36 

37 
38 

39 
4o 

4i 

42 

43 
44 
45 
46 

47 

48 

49 
5o 

5i 

52 

53 

54 
55 
56 

57 
58 

Dist. 


Lat. ' Dep. 


Dist. 

61 
62 
63 

64 
65 
66 

67 
68 
69 

70 

71 
72 

73 
74 
75 
76 

77 
78 

Z9 
80 

81 

82 

• 83 

84 
85 
86 

87 
88 
89 
90 

9^ 

9^ 
93 

96 

9Z 
98 

99 
100 

lOI 

02 
o3 

04 
o5 
06 
07 
08 
09 
10 

III 
12 
i3 

i4 
i5 
16 

17 
18 

19 
20 

Dist. 


Lat. 

45.2 
45.9 
46.7 
47.4 
48.2 

48.9 
49.6 
5o.4 
5i .1 
51.9 

52.6 
53.3 
54.1 
54.8 
55.6 
56.3 
57.1 
57.8 
58.5 
59.3 


Dep. 

4i.o 
4i.6 
42.3 
43.0 

43.7 
44.3 
45.0 

45.7 
46.3 
47-0 

47.7 
48.4 
49.0 

49-7 
5o.4 
5i.o 
5i.7 
52.4 
53.1 
53.7 

54.4 
55.1 

55.7 
56.4 
57.1 
57.8 
58.4 
59.1 
59.8 
66.4 

61. 1 
61.8 
62.5 
63.1 
63.8 
64.5 
65.1 
65.8 
66.5 
67.2 

67.8 
68.5 
69.2 
69.8 
70.5 
71.2 

^'•? 

72. D 
73.2 
73.9 

74.5 
75.2 

75.9 
76.6 

77.2 

77-9 
78.6 

79.2 

Z9-2 
80.6 

Lat. 


Dist. 

121 
22 

23 

24 

25 

26 

27 
28 

i3i 

32 

33 

34 
35 
36 

37 
38 

4o 

i4i 
42 
43 

44 
45 
46 

47 

48 

il 

i5i 

52 

53 

54 
55 
56 

57 
58 

161 
62 
63 

64 
65 
66 

67 
68 

69 
70 

171 
72 
73 
74 
75 
76 
77 
78 

Z9 
80 

Dist. 


Lat. 


Dep. 


Dist. 

181 
82 
83 

84 
85 
86 

87 
88 

89 
90 

191 

9^ 
93 

9^ 

9Z 
98 

99 

200 

201 
02 
o3 

04 
o5 
06 
07 
08 
09 
10 

211 
12 
i3 

i4 
i5 
16 

17 
18 

19 
20 

221 
22 

23 

24 

25 

26 

27 
28 

3o 

23 I 
32 

33 

34 
35 
36 

37 
38 

39 

40 


Lat. 


Dep. 

1 2 1. 6 
122.2 
122.9 
123.6 
124.2 

124.9 
1 25.0 
126.3 
126.9 
127.6 


Dist. 


Lat. 


Dep. 


00.7 

01.5' 

02.2 

o3.o 

o3.7 

o4.4 
o5.2 
05.9 
06.7 
07.4 


00.7 
01.3 
02.0 
02.7 

o3.4 
04.0 

04.7 
o5.4 
06.0 

06.7 


89.7 
90.4 
91. 1 
91.9 
92.6 
93.4 
94.1 
94.8 
95.6 
96.3 


81.3 
81.9 
82.6 
83.3 
83-9 
84.6 
85.3 
86.0 
86.6 
87.3 


i34.i 
134.9 
i35.6 
i36.3 
137.1 
137.8 
i38.6 
139.3 
i4o.o 
140.8 


241 
42 
43 
44 
45 
46 

47 
48 

5o 

25l 
52 

53 

54 
55 
56 

57 
58 

t 

261 
62 
63 
64 
65 
66 

67 
68 

69 

70 

271* 
72 
73 
74 
75 
76 
77 
78 

80 

281 
82 
83 

84 
85 
86 

87 
88 

89 
90 

291 

9' 

'! 

9^ 
96 

9Z 
98 

3oo 
Dist. 


178.6 

179.3 
180. 1 
180.8 
181. 5 
182.3 
i83.o 
183.8 
184.5 
i85.2 


161.8 
162.5 
i63.2 
163.9 

164.5 
i65.2 
165.9 
166.5 
167.2 

167.9 


08.2 
08.0 

09. 
10.4 

11 .1 
11. 9 
12.6 
i3.3 

14. 1 
14.8 


07.4 
08.1 
08.7 

09.4 
.10. 1 
10.7 
II .4 
12. 1 
12.8 
i3.4 


97.1 

97.8 

98.5 

99.3 

100. 

100.8 

IOI.5 

102.3 

io3.o 

103.7 


88.0 
88.6 
89.3 
90.0 
90.7 
91.3 
92.0 
92.7 
93.3 
94.0 


141.5 
142.3 
143.0 

143.7 
144.5 
145.2 
i46.o 
146.7 

i47-4 
148.2 


128.3 
128.9 
129.6 
i3o.3 
i3i.o 
i3i.6 
i32.3 
i33.o 
i33.6 
134.3 


186.0 
186.7 
187.5 
188.2 
188.9 
189.7 
190.4 
191.2 
191.9 
192.6 


168.6 
169.2 
169.9 
170.6 
171.2 

171.9 
172.6 

173.3 

173.9 

174.6 


i5.6 
16.3 
17.0 
17.8 
18.5 
19 .3 
v^.o 
20.7 
21 .5 
22.2 


i4.i 
i4.8 

i5.4 
16. 1 
16.8 
17.5 
18.1 
18.8 
19.5 
20.1 


60.0 
60.8 
61.5 
62.2 
63. 
63.7 
64.5 
65.2 
65-9 
66.7 

67.4 
68.2 
68.9 
69.6 

70.4 
71.1 
71.9 
72.6 
73.4 
74.1 


104.5 
io5.2 
106.0 
106.7 

107.4 
108.2 
108.9 
109.7 

no. 4 
III. I 


94.7 

95.4 
96.0 

96.7 

97.4 
98.0 
98.7 

99-4 
100. 1 

100.7 


148.9 

149.7 
i5o.4 

l5l.2 

i5i.9 
i52.6 
i53.4 
i54.i 
154.9 
i55.6 


i35.o 
i35.7 
i36.3 
137.0 
137.7 
1 38.3 
139.0 
139.7 

140.4 
i4i.o 


193.4 
194.1 
194.9 
195.6 

196.4 
197.1 
197.8 
198.6 
199.3 
200.1 


175.3 
175.9 
176.6 
1-T-.3 
178.0 
178.6 
179.3 
180.0 
180.6 
181.3 

i8ir 
182.7 
i83.3 
184.0 

184.7 
1 85.4 
186.0 

186.7 
187.4 
188.0 


23.0 
23.7 
24.5 
25.2 
25.9 
26.7 

27.4 
28.2 
28.9 
29.6 

3o.4 
3i.i 

32.6 

33.3 
34.1 
34.8 
35.6 
36.3 
37.0 

37.8 
38.5 
39.3 
4o.o 
40.8 
41.5 
42.2 
43.0 

43.7 
44.5 


20.8 
21.5 
22.2 
22.8 
23.5 
24.2 
24.8 
25.5 
26.2 
26.9 

27.5 
28.2 
28.0 
29.5 
3o.2 
30.9 
3i.6 

32.2 
32.9 

33.6 


III .9 
112. 6 
ii3.4 
114.1 
II4.8 
ii5.6 
116.3 
117. 1 
117. 8 
118.6 


101.4 
102.1 
102.7 
io3.4 
104.1 
104.8 

105.4 
106.1 
106.8 
107.4 


i56.3 
157.1 
157.8 
1 58. 6 
159.3 
160.0 
160.8 
161. 5 
162.3 
i63.o 


141.7 
142.4 
143.0 
143.7 
144.4 
145.1 
145.7 
146.4 
147.1 
i47-7 


200.8 
201.5 
202.3 
2o3.o 
2o3.8 

204 .5 

205 2 

206 
206 7 
207.5 

208 2 
208.9 
209.7 

210.4 
211.2 
211.9 
212.7 
2i3.4 

2l4.» 

214.9 


74.8 
75.6 
76.3 
77.1 
77.8 
78.5 

79.3 

80.0 

80.8 

81.5 


119. 3 
120.0 
120.8 
121 .5 
122.3 

123.0 

123.7 
124.5 

125.2 
126.0 


108.1 
108.8 
109.5 

IIO.l 

1 10.8 
1 1 1.5 
112. 2 
112.8 
ii3.5 

Il4.2 


i63.8 
164.5 
i65.2 
166.0 
166.7 
167.5 
168.2 
168.9 
169.7 
170.4 


148.4 
149.1 
149.8 
i5o.4 
i5i.i 
i5i.8 
i52.4 
i53.i 
i53.8 
i54.5 


188.7 

189.4 
190. 1 
190.7 

1 91. 4 
192.1 
192.7 
r93.4 
194.1 
r94.8 

195.4 
196.1 
196.8 
197.4 
198.1 
1988 
199.5 
200.1 
200.8 
201.5 


34.2 

34.9 
35.6 
36.3 
36.9 
37.6 
38.3 
39.0 
39.6 
40.3 


82.2 

83. 

83.7 
84.5 
85.2 
86.0 
86.7 
87.4 
88.2 
88.9 

Dep. 


126.7 

127.4 
128.2 

128.9 
129.7 

i3o.4 
i3i.i 
i3i.9 
i32.6 
i33.4 


114.8 
ii5.5 
1 16.2 
1 16.9 
117.5 
1 18.2 
118.9 
1 1 9.5 
120.2 
1 120.9 


17! .2 
171. 9 
172.6 
173.4 
174. 1 
174.9 
175.6 
176.3 
177. 1 
177.8 


i55.i 
i55.8 
1 56.5 
157.1 
1 57.8 
i58.5 
159.2 
159.8 
160.5 

l6l.2 

Lat. 


21 5. 6 
216.4 
217.1 
217.8 
218.6 
219.3 
220.1 
220.8 
221.5 
222.3 


Dep. 


Lai. 


Dep. 


i Lat. 


Dist. 


Dep. 


Dep. 


Lat. 
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J, 
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r4|Po 


ints. 



'■-*■ '<^I TABLE 1. 
DilTerencc or Latitude and Oep 
H,E. N.W. 


S.E 
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S.W. 




Dtp. 


l>lsi 


Lhi. 


D«p. 


DIsi 


Lfli. 






.. 


Disi 


Lai. 


Dep 


6 

2 

9 

i3 
j4 
i5 
iC 

;i 

'9 


o3 
o4 
o4 
o5 
o6 

s 

09 

I3 
14 


8 
5 

9 

4 

T 
5 

3 
7 


o3 
o4 
04 
«5 
.16 


8 

5 

9 
4 


61 

63 
64 
65 
66 
67 
68 
69 


43 

43 
44 
45 
46 
46 
47 
48 
48 
49 


8 
5 
3 

4 

8 
5 


44 
45 
46 
46 
47 
48 
48 
49 


8 

5 
3 

8 
5 


33 

34 

35 

36 

38 


85. (■ 
86. 

S?:= 

90. 

9'- 
91. 




7 

4 
5 

4 


341 

43 

4? 

it 

46 

47 

1 


170.4 
171. 1 

■7' .8 

v-,'d 

173.9 
T74.7 
175.4 
176.1 
176.6 


170.4 

l-l'f 
17».5 

;;^:; 

'74.7 
175.4 

;s 


08 
09 
09 

r3 
14 


i 

? 

3 

7 
4 

8 
6 
3 

4 

8 
5 


7' 

11 

74 
75 
76 

77 
78 

A 
si 

83 
84 
85 
86 
87 
88 
89 
_9o 
9' 
93 

1 

99 


5o 
5] 

53 

53 
53 
54 
55 
55 
56 


3 

7 
4 

i 


5o 
5o 
5 

5> 
53 
53 
54 
55 
55 
5b 


9 
3 

7 


i3i 

33 

33 

36 
37 
38 


93 .t 
9«.S 

r 

99.f 


8 
5 

I 

3 
4 


53 

53 
54 
f.'i 
56 
57 

i 


180.3 
181.0 
181.7 
182.4 

183.1 
i83.8 


i6to.3 

I634 
.83.. 
i83.8 

TsTe 

;^^.^ 

iB6,7 

18,1 
190.1 

iy>-9 

IJjj 
.93.0 
193.7 
.94.5 
•9'.' 
igj 

197.3 
,98,0 
198.7 
.994 

3.K.'6 
301.5 

203^6 

1^.1 


11 

3^; 


.5 

r6 

'9 


H 
C 

3 

4 
8 


14 
.5 
t6 

iS 
'9 
■9 


58 
58 

60 
61 
63 

62 
63 


4 

8 
5 

l 


57 
58 
58 
59 
60 
6< 


4 

8 
5 

i 


141 
43 
43 
44 
45 
40 

47 

46 

£ 


99. 

lO]!: 
101. 
io3. 

S:5 

io5.4 
106. 


5 

4 

8 
5 


36. 

63 
63 
64 
65 
66 
67 

69 

73 
74 
75 
76 

?i 
S 

38 i 
83 
83 
84 
85 
86 
87 
88 
89 


,84.6 
185.3 
1B6.0 
1K6.7 

188^1 
.88,8 
.89.5 
.90. J 
190.9 

:$°. 

194.5 
,95.3 
[95.9 

1! 


3j 
33 
34 
35 

U 


33 

11 


9 
3 

7 
5 

I 

3 


33 

34 

=5 
:.6 

38 


2 

3 

5 

i 

3 


64 
65 
65 
66 

5' 
67 

65 

70 


3 

6 
5 

I 

3 


64 
65 
65 
66 
67 
67 
68 
69 
70 
70 


8 
5 

I 

3 

7 


5j 
53 
54 
55 
56 
57 
58 

12 


106, B 
107. 
108. 
;oB.c 

;■?-! 

1T3.. 

u3. 






i 

3 
4 

I 


4t 
4i 
43 
44 
45 
46 
47 

48 

5i 

53 

li 

56 
5? 
S8 


39 

ji 

3) 
3i 
3j 
33 
33 
34 
35 
36 
36 

37 

38 
38 
39 
4" 
4i 
41 
4i 


4 

a 

i 

4 
5 

? 

J 

4 


39 

^ 
3i 
3i 

33 

33 
33 
34 
35 
36 
36 

37 

38 
38 
39 
4o 
ii 
4i 
4t 


4 

8 
5 

i 

4 

1 

\ 
3 

i 


o3 
p4 
o5 
Ob 

S 

"9 


73 
73 
74 

;i 

76 


4 

8 
5 

7 

4 

8 


73 

i 

76 

77 


4 

8 

5 

4 
8 


63 
64 
65 
66 
67 
68 
69 


LI4.6 

ri5. 
116. r 
ir6. 

•,'.V 

irs.e 

"'■ 


114^6 
115.3 

n6;7 
117.4 

iio3 


33 

34 

35 
36 

38 


i5S 

ii 

t6i 
161 

[63 


3 
7 

4 

5 

i 


i56.3 
[57.0 
.57.7 
158-4 
i59,r 
,59.8 
160.5 


301 !5 

204 14 

3U5.[ 


;3 

i5 
16 

iS 
19 


78 

79 

'^ 
81 
Si 
83 
83 
84 
84 


5 

l 
3 

4 
9 


78 
79 
SJ 

8 
83 
81 
83 
84 
84 


5 

3 

4 
9 


■71 

74 
75 
76 

78 

SI 


I33!<: 

ia3. 

134. 
135. 

135. 
136. 


133^0 

1=3.7 
134.5 

135.3 

135.9 
116.6 
137.3 


33l 
33 

33 
34 
35 
36 
37 
38 
39 
40 


i63 
r64 
r64 
i65 
166 
166 
167 
[66 


3 

8 
5 

i 

3 


163.3 
164.0 
164.8 
.65.5 
166.1 
166,9 
167.6 
168.3 
169.0 
169.7 


391 


3ii5.S 

3(« 5 

307.3 

309.3 

3IK4 


3o5,8 
3<i6.5 
307.3 

309.3 

311.4 


Uhi. 


Dcp. 


Ij 




!)ep- 


L 


1. 


l>l« 


Dcp 


Ul. 
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Dop, 1 L.I. 
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Drp. 


LbI. 
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TABLE IL 
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Difference of Latitude and Departure for 1 Degree. 






Dist. 

I 


Lat. Dep. 


Dist 
61 


Lat. 


Dep. 


Dist. 
131 


Lat. 


Dep. 


Dist. 
181 


Lat. 


Dep. 


Dist. 
241 


Lai 


t. 


Dep. 


01 .o 


00.0 


61.0 


01. 1 


131. 


03.1 


181 .0 


o3.3 


241.0 


04.3 


3 


02.0 


00.0 


63 


62.0 


01. 1 


32 


133. 


03.I 


82 


183.0 


03.2 


42 


242 


.0 


04.3 


3 


o3.o 


00. J 


63 


63. 


01. 1 


23 


133. 


03.I 


83 


i83.o 


o3.3 


43 


343 


.0 


o4.3 


4 


o4.o 


00 I 


64 


64.0 


01. 1 


24 


134.0 


03.3 


84 


184.0 


o3.3 


44 


244 





o4 3 


5 


o5.o 


00. 1 


65 


65. 


01. 1 


25 


135. 


02.3 


85 


i85.o 


03.3 


45 


345 


.0 


04.3 


6 


o6.o 


00. 1 


66 


66.0 


01.3 


36 


136.0 


03.3 


86 


186.0 


o3.3 


46 


346. 





o4.3 


7 


07.0 


00. 1 


67 


67.0 


01.3 


27 


137.0 


03.3 


87 


187.0 


o3.3 


47 


247 


.0 


04.3 


8 


08.0 


00. J 


68 


68.0 


01.3 


38 


138.0 


03.3 


88 


188.0 


o3.3 


48 


348 


.0 


04.3 


9 


09.0 


00.2 


69 


69.0 


01.3 


39 


139.0 


03. 3 


89 


189.0 


o3.3 


49 


249 


.0 


04.3 


lO 

II 


10. 


00.2 


70 
71 


70.0 


01.3 


3o 
i3i 


i3o.o 


03.3 


90 
191 


190.0 


o3.3 


5o 

25l 


35o 


.0 


04.4 


II. 


00.2 


71 .0 


01.3 


i3i.o 


03. 3 


191 .0 


o3.3 


25l 


.0 


04.4 


13 


12.0 


00.3 


73 


72.0 


Of 3 


33 


i33.o 


03.3 


92 


193.0 


o3.4 


52 


252 


.0 


04.4 


i3 


i3.o 


00.3 


73 


73.0 


01 3 


33 


1 33.0 


03.3 


93 


193.0 


o3.4 


53 


353 


.0 


04.4 


i4 


i4-o 


00. 3 


74 


74.0 


01.3 


34 


i34.o 


03.3 


94 


194.0 


o3.4 


54 


354 


.0 


04.4 


i5 


i5.o 


00.3 


75 


75.0 


01.3 


35 


i35.o 


02.4 


95 


195.0 


o3.4 


55 


355 


.0 


04.5 


i6 


16.0 


00.3 


76 


76.0 


01.3 


36 


i36.o 


02.4 


96 


196.0 


o3.4 


56 


356 


.0 


04.5 


"7 


17.0 


00.3 


77 


77.0 


01.3 


37 


137.0 


03.4 


97 


197.0 


o3.4 


57 


357 


.0 


04.5 


i8 


18.0 


00.3 


7« 


78.0 


01.4 


38 


i38.o 


03.4 


98 


198.0 


o3.5 


58 


358 


.0 


04.5 


>9 


19.0 


00.3 


Z9 


79-0 


01.4 


39 


139.0 


03.4 


99 


199.0 


o3.5 


59 


359 


.0 


04.5 


30 
31 


20.0 


00.3 


80 


80.0 


01.4 


40 
i4i 


i4o.o 


03.4 


300 
SOI 


3OO.0 


o3.5 


66 
261 


260 


.0 


04.5 


21.0 


00.4 


81 


81.0 


01.4 


i4i-o 


02.5 


30I.0 


o3.5 


261 


.0 


04.6 


33 


22.0 


00.4 


83 


83.0 


01.4 


42 


143.0 


02.5 


03 


303.0 


o3.5 


62 


262 


.0 


04.6 


33 


23.0 


00.4 


83 


83.0 


01.4 


43 


143.0 


02.5 


o3 


3o3.o 


o3.5 


63 


263 


.0 


04.6 


24 


34.0 


00.4 


84 


84. 


01.5 


44 


144.0 


02.5 


04 


304.0 


o3.6 


64 


764 


.0 


04.6 


35 


35.0 


00.4 


85 


85.0 


01.5 


45 


145.0 


02.5 


o5 


305.0 


o3.6 


65 


265 


.0 


04.6 


36 


26.0 


00.5 


86 


86.0 


01.5 


46 


146.0 


02.5 


06 


306.0 


o3.6 


66 


366 


.0 


04.6 


37 


27.0 


00.5 


87 


87.0 


01.5 


47 


147 -o 


02.6 


07 


307.0 


o3.6 


67 


267 


.0 


o4.7 


38 


.28.0 


00.5 


88 


88.0 


01.5 


48 


I48.0 


02.6 


08 


308.0 


o3.6 


68 


268 


.0 


04.7 


?9 


29.0 


00.5 


89 


89.0 


01.6 


49 


149.0 


02.6 


09 


309.0 


o3.6 


69 


269 


.0 


04.7 


3o 
3i 


3o.o 


00.5 


90 
91 


90.0 


01.6 


5o 
i5i 


i5o.o 


03. 6 


10 
3X1 


3IO.O 


o3.7 


70 
271 


270 


.0 


04.7 


3i .0 


00.5 


91 .0 


01 .6 


i5i.o 


02.6 


211. 


o3.7 


271 


.0 


04.7 


32 


32.0 


00.6 


92 


92.0 


01.6 


53 


i53.o 


02.7 


12 


212.0 


03.7 


72 


272 


.0 


04.7 


33 


33.0 


00.6 


93 


93.0 


01.6 


53 


i53.o 


03.7 


i3 


2l3.0 


o3.7 


73 


273 


.0 


o4.8 


34 


34.0 


00.6 


94 


94.0 


01.6 


54 


1 54.0 


02.7 


i4 


3i4.o 


o3.7 


74 


374 


.0 


04.8 


35 


35.0 


00.6 


95 


95.0 


01.7 


55 


r55.o 


02.7 


i5 


3l5.0 


o3.8 


75 


275 


.0 


04.8 


36 


36. 


00.6 


^ 


96.0 


01.7 


56 


i56.o 


02.7 


16 


216.0 


o3.8 


76 


276 


.0 


04.8 


37 


37.0 


00.6 


97 


97.0 


01.7 


57 


157.0 


02.7 


17 


217.0 


o3.8 


77 


277 


.0 


04.8 


38 


38.0 


00.7 


98 


98.0 


01.7 


58 


i58.o 


02.8 


18 


218.0 


o3.8 


78 


378 


.0 


04.9 


39 


39.0 


00.7 


99 


99.0 


01.7 


59 


159.0 


02.8 


19 


219.0 


o3.8 


79 


279 


.0 


04.9 


4o 
4i 


4o.o 


00.7 


100 

lOI 


100. 


01.7 


60 
161 


160.0 


02.8 


20 

221 


220.0 


o3.8 


80 
381 


280 


.0 


04.9 


4i.o 


00.7 


101..0 


01.8 


161 .0 


02.8 


221.0 


03.9 


281 


.0 


04.9 


43 


43.0 


00.7 


03 


102.0 


01.8 


63 


163.0 


02.8 


33 


222.0 


03.9 


83 


282 


.0 


04.9 


43 


43.0 


00.8 


o3 


io3.o 


01.8 


63 


i63.o 


02.8 


33 


233. 


03.9 


83 


283 


.0 


04.9 


44 


44.0 


00.8 


o4 


104.0 


01.8 


64 


164.0 


02.9 


24 


224.0 


03.9 


84 


284 


.0 


o5.o 


45 


45.0 


00.8 


o5 


io5.o 


01.8 


65 


i65.o 


02.9 


25 


225.0 


03.9 


85 


285 


.0 


o5.o 


46 


46.0 


00.8 


06 


106.0 


01.8 


66 


166.0 


02.9 


26 


226.0 


03.9 


86 


286 


.0 


o5.o 


47 


47.0 


00.8 


07 


107.0 


01.9 


67 


167.0 


02.9 


27 


237.0 


04.0 


87 


287 


.0 


o5.o 


48 


48.0 


00.8 


08 


108.0 


01.9 


68 


168.0 


02.9 


28 


228.0 


04.0 


88 


288 


.0 


o5.o 


49 


49.0 


00.9 


09 


109.0 


01.9 


69 


169.0 


02.9 


29 


229.0 


04.0 


89 


289 


.0 


o5.o 


^o 


5o.o 


00.9 


10 
III 


IIO.O 


01.9 


70 
171 


170.0 


o3.o 
o3.o 


3o 

23l 


23o.o 


04.0 


90 
391 


290 


.0 


o5.i 


5i 


5i.o 


00.9 


III.O 


01.9 


171 .0 


23l.O 


04.0 


291 


.0 


o5.i 


52 


52.0 


00.9 


13 


112. 


03 .0 


73 


173.0 


o3.o 


32 


232. 


04.0 


93 


292 


.0 


o5.i 


53 


53.0 


00.9 


i3 


Il3.Q 


03. 


73 


173.0 


o3.o 


33 


233.0 


04. 1 


93 


393 


.0 


o5.i 


.54 


54.0 


00.9 


i4 


114.0 


03.0 


74 


174.0 


o3.o 


34 


234.0 


04.1 


94 


294 


.0 


o5.i 


55 


55.0 


01 .0 


i5 


ii5.o 


03 .0 


75 


175.0 


o3.i 


35 


235.0 


o4.i 


95 


295 


.0 


o5.i 


56 


56.0 


01 .0 


16 


116.0 


O3.0 


76 


176.0 


o3.i 


36 


236.0 


04.1 


96^ 


396 


.0 


o5.3 


57 


57.0 


01 .0 


17 


117. 


03.0 


77 


177.0 


o3.i 


37 


237.0 


04. 1 


97- 


297 


.0 


o5.3 


58 


58. 


01 .0 


18 


118. 


03. 1 


78 


178.0 


o3.i 


38 


238. 


04. 3' 


9»^ 


298 


.0 


o5.3 


^9 


59.0 


01 .0 


>9 


ii9.o 


03.I 


79 


179.0 


o3.i 


39 


239.0 


04.3 


99' 


299 


.0 


o5.3 


6o 


60.0 


01. 


30 
Dist. 


120.0 


03.I 


80 
Disl. 


180.0 


o3.i 


4o 

Disl. 


340.0 
Dep. 


04.2 
Lat. 


3oo 
Disl: 


3i)o 


.0 


05.3 


Dist. 


Dep. 


Lat. 


Dep. 


Lat. 


Dep. 


Lat. 


' Dep. 


Lat. 






-[1 


^^6rr89 Degrees. 
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TABLE II. 



Difference of Latitude and Departure for 2 Degrees. 



Dist. 

I 

2 

3 

4 
5 
6 

7 
8 

9 

lO 

II 

13 

i3 

i4 
i5 
i6 

17 
i8 

'9 

20 

21 
33 
23 

24 
25 
26 

ii7 

38 

1 

3i 

32 

33 

34 
35 
36 

•37 
38 
39 

_4o 

4i 

43 

43 
44 
45 
46 

47 
48 

5o 
"5? 

52 

53 

54 
55 
56 

57 
58 

Dist. 



Lat. 

oi o 
03. o 

o3.o 
o4.o 
o5.o 
o6.o 
07.0 
08.0 
09.0 
10. o 

II. o 
13. o 

i3.o 
i4«o 
i5.o 
16.0 
17.0 
18.0 
19.0 
20.0 

31. 
33.0 
33. O 
34.0 
25.0 
36.0 
37.0 
38.0 
39.0 

3o.o 

3i .0 
3a. o 
33.0 
34.0 
35.0 
36. o 
37.0 
38.0 
39.0 
4o.o 

~4i-o 

43.0 

43.0 
44.0 
45.0 
46. o 
47.0 
48. o 
49.0 
5o,o 

5i.o 

53.0 

53.0 
54.0 
55.0 
56,0 
57.0 
58.0 
59.0 
60.0 



c 



Dep. 



Deo. 

00.0 
00. 1 
00.1 
00. 1 
00. a 
00.3 
00.3 
00.3 
00.3 
00.3 



00.4 
00.4 
00.5 
00.5 
00.5 
00.6 
00.6 
00.6 
00.7 
00.7 



00.7 
00.8 
00.8 
00.8 
00.9 
00.9 
00.9 



.0 
.0 
.0 



.1 
.1 

.3 

.3 

.3 
.3 
.3 
.3 
.4 
.4 



.4 
.5 
.5 

.5 
.6 

.6 

.6 

•7 
.7 

.7 



.8 
.8 
.8 

•9 

•9 
03 .0 

03 .0 
03.0 

03. 1 

03.I 



Dist. 



Lat. 



61 
63 
63 

64 
65 
66 

67 
68 

69 
70 



71 
73 

73 
74 
75 
76 
77 
78 

80 



81 
83 
83 

84 
85 
86 

87 
88 
89 

9« 



9' 
9^ 

96 

9Z 
98 

99 
100 



101 
02 
o3 

04 
o5 
06 
07 
08 
09 
10 



III 

13 

i3 

i4 
i5 
16 

17 
18 

>9 

ao 



Dist. 



LaU 



61 
63 
63 

64 
65 
66 

67 
68 

69 

70 



71 
73 

73 
74 
75 
76 

77 
78 

Z9 
80 



81 
83 
83 
83 

84 
85 
86 

87 
88 

89 



90 
91 

93 

95 

96 

97 
98 

99 



00 
01 
02 

o3 

04 
o5 
06 

07 
08 
09 



Dep. 



02.1 
03. 3 

03.3 
03. 3 
03.3 
03.3 
03.3 
03.4 
03.4 
03.4 



03. 5 

03.5 

03 :5 

03 .6 
03 .6 
03.7 
03.7 
03.7 
02.8 

03.8 



03. 8 
03.9 
02.9 
02.9 
o3.o 
o3.o 
o3.o 
o3.i 
o3.i 
o3.i 



o3.2 
o3.3 
o3.3 
o3.3 
o3.3 
o3.4 
o3.4 
o3.4 
o3.5 
o3.5 



o3.5 
o3.6 
o3.6 
o3.6 
o3.7 
o3.7 
o3.7 
o3.8 
o3.8 
o3.8 



Dep. 



03.9 
03.9 
03.9 
04.0 
04.0 
o4«o 
o4>i 
04. 1 
04.3 
o4.3 



Dist. 



Lat. 



lai 

33 
33 

24 

35 

36 

27 
38 

3? 



i3i 

33 

33 

34 
35 
36 

37 
38 

39 
40 



i4i 
42 
43 
44 
45 
46 

47 
48 

49 
5o 



i5i 

53 

53 

54 
55 
56 

57 
58 

60 



161 
62 
63 

64 
65 
66 

67 
68 

69 

70 



171 

72 
73 
74 
75 
76 
77 
78 

Z9 
80 



Dist. 



Lat. 



30 
31 
32 

as 

[35 

26 

27 
28 
29 



3o 
3i 

32 

33 

34 
35 
36 

37 
38 

39 



4o 

4i 
42 
43 

44 
45 
46 

47 
48 

49 



5o 
5i 

52 

53 

54 
55 
56 

57 
58 

59 



60 
61 
62 
63 

64 
65 
66 

67 
68 

69 



70 

71 
72 
73 
74 
75 
76 
77 
78 

79 



Dep. 



Dep. 



04.2 
o4*3 
o4«3 
o4.3 
04.4 
04.4 
04.4 
04.5 
04.5 
04.5 



04.6 
04.6 
04.6 

04.7 

04.7 

04.7 
o4.8 

04.8 
04.9 
04.9 



04.9 

o5.o 

o5.o 

o5.o 

o5.i. 

o5.i 

o5.i 

o5.2 

o5.3 

o5.3 



o5.3 
o5.3 
o5.3 
o5.4 
o5.4 
o5.4 
o5.5 
o5.5 
o5.5 
o5.6 



o5.6 
o5.7 
o5.7 
o5.7 
o5.8 
o5.8 
o5.8 
05.9 
05.9 
05.9 



06.0 
06.0 
06.0 
06.1 
06.1 
06.1 
06.3 
06.3 
06.3 
06.3 



Lat. 



Dist. 



181 
83 
83 

84 
85 
86 

87 
88 

89 
90 



191 
95 

9Z 
98 

99 
300 



301 
03 

o3 

o4 
o5 
06 

07 
08 
09 
10 



311 
13 

i3 

i4 
i5 
16 

17 
18 

19 

30 



321 
22 
23 

24 
25 
26 

27 
28 
29 

3o 



23 1 
32 

33 

34 
35 
36 

37 
38 

39 
40 



Dist 



Lat. 



80 
81 
82 
83 

84 
85 
86 

87 
88 

89 



90 

91 

95 
93 

96 

9Z 
98 

99 



200 
201 
202 
2o3 

204 

2o5 
206 
207 

208 

209 



210 

211 
212 
2l3 

2l4 
3l5 

316 

317 
3l8 

219 



230 
221 
222 
223 
324 
235 
226 
227 
338 
339 



33o 

23l 
333 

333 

334 

335 
236 
237 
238 
239 



Dep. 



Dep. 



I Dist. 



06.3 
06.4 
06.4 
06.4 
06.5 
06.5 
06.5 
06.6 
06.6 
06.6 



06.7 
06.7 
06.7 
06.8 
06.8 
06.8 
06.9 
06.9 
06.9 
07.0 



07.0 
07.0 
07.1 
07.1 
07.2 
07.3 
07.3 
07.3 
07.3 
07.3 



07.4 
07.4 
07.4 
07.5 
07.5 
07.5 
07.6 
07.6 
07.6 
07.7 



07.7 
07.7 
07.8 
07.8 
07.9 
07.9 
07.9 
08.0 
08.0 
08.0 



08.1 
08.1 
08.1 
08.2 
08.2 
08.2 
08.3 
08.3 
08.3 
08.4 



La» 



241 
42 
43 

44 
45 
46 

47 
48 

5o 



35l 
52 

53 

54 
55 
56 

57 
58 

I? 



261 
62 
63 

64 
65 
66 

67 
68 

69 

70 



271 

72 
73 
74 
75 
76 

77 
78 

Z9 
80 



281 
82 
83 

84 
85 
86 

87 
88 

89 
90 



Lat. 



291 
93 

96 

98 

3oo 



240 

241 
242 
343 

244 
245 
246 

247 
348 

249 



35o 

35l 
353 

253 
254 
355 
3'56 
257 
258 
259 



260 
261 
262 
263 
264 
265 
266 
267 
268 
269 



270 
271 
272 
273 
274 
275 
276 

277 
278 
279 



280 
281 
282 
283 
284 
285 
286 
287 
288 
289 



Dist. 



290 
291 
292 
293 

394 
395 
396 

397 
398 
299 



Dep. 



Dep. 

(K4 
08.4 
08,5 
08.5 
08 6 
08.6 
08.6 
08.7 
08.7 
08.7 

"08.8 
08.8 
08.8 
08.9 
08.9 
08.9 
09.0 
09.0 
09.0 
09.1 



09.1 
09.1 
09.2 
09.2 
09.2 
09.3 
09.3 
09.4 
09.4 
09.4 



09.5 
09.5 
09.5 
09.6 
09.6 
09.6 
09.7 

09.7 
09.7 
09.8 



09.8 

09.8 

09.9 

09.9 

09.9 

0.0 

0.0 

0.1 

0.1 

o. I 



0.2 
0.2 
0.3 
0.3 
0.3 
o 3 
0.4 
0.4 
0.4 
0.5 1 

Lat. 



[For 88 Degrees. 



TABLE II. LFageW 

Difference of Latitude and Departure for 3 Degrees. 


Dist. 


1 lat. 


Dep. 


Dist. 

61 
62 
63 

64 
65 
66 

67 
68 

69 
70 

71 
72 
73 
74 
75 
76 
• 77 
78 

Z9 
80 

81 
82 
83 

84 
85 
86 

87 
88 
89 

90 

9» 
92 

93 

96 

9Z 
98 

99 

100 

lOI 

02 
o3 

04 
o5 
06 

07 
08 

09 

10 

III 
12 
|3 

i4 
i5 
16 

17 
18 

»9 
30 

Dist. 


Lau 1 Dep. 


Dist. 

121 
22 

23 

24 

25 

26 

27 
28 

i3i 

32 

33 

34 
35 
36 

37 
38 

4o 

i4i 
42 
43 
44 
45 
46 

47 
48 

i5i 

52 

53 
54 
55 
56 

57 
58 

60 

161 
62 
63 

64 
65 
66 

67 
68 

69 
70 

171 
72 
73 
74 
75 
76 
77 
78 

Z9 

80 
Dist. 


Lat. 


Dep. 


Dist. 

181 
82 
83 

84 
85 
86 
87 
88 

89 

90 

191 

95 

?1 
96 

9Z 
98 

99 
200 

201 
02 
o3 

04 
o5 
06 

""Z 
08 

09 

10 

211 

12 
i3 

i4 
i5 
16 

17 
18 

19 
20 

221 
22 

23 

24 

25 

26 

27 
28 

3o 

23l 
32 

33 

34 
35 
36 

37 
38 

4o 


Lat. 


Dep. 


Dist. 

24l 

42 
43 

44 
45 
46 

47 
48 

25l 
52 

53 

54 
55 
56 

57 
58 

261 
62 
63 

64 
65 
66 

67 
68 
69 
70 

271 

72 
73 
74 

75 
76 
77 
78 

Z9 
80 

281 
82 
83 

84 
85 
86 

87 
88 

89 

90 

291 

96 
98 

3oo 


Lat. 


Dep. 


I 

2 

3 

4 
5 
6 

7 
8 

9 

lO 


OI.O 
02.0 

o3.o 
o4.o 
o5.o 
o6.o 
07.0 
08.0 
09.0 
10. 


00. 1 
00. 1 
00.2 
00 2 
00.3 
00.3 
00.4 
00.4 
00.5 
00.5 


60 
61. 
62 
63 

64 
65 
66 

67 
68 

69 


•9 
•9 
•9 
•9 
•9 
•9 
•9 
■9 
•9 
9 


o3.2 
o3.2 
o3.3 
o3.3 

o3.4 
o3.5 
o3.5 
.o3.6 
o3.6 
03.7 


120.8 
121.8 

123.8 

123.8 

124.8 

125.8 
126.8 
127.8 
128.8 
129.8 


06.3 
06.4 
06.4 
06.5 
06.5 
06.6 
06.6 
06.7 
06.8 
06.8 


180.8 
181 .8 
182.7 
183.7 

184.7 
185.7 
186.7 

187.7 
188.7 

189.7 


09.5 
09.5 
09.6 
09.6 
09.7 
09.7 
09 8 
09.8 
09.9 
09.9 


240.7 

241.7 
242.7 

243.7 

244.7 
245.7 

246.7 

247.7 
248.7 
249.7 


12.6 
12.7 
12.7 
12.8 
12.8 
12.9 

i3.o 
i3.o 
i3.i 


II 

12 

i3 

i4 
i5 
i6 

17 
i8 

»9 

20 


II. 
12.0 
i3.o 
i4-o 
i5.o 
16.0 
17.0 
18.0 
19.0 
20.0 


00.6 
00.6 
00.7 
00.7 
00.8 
00.8 
00.9 
00.9 

OI.O 
OI.O 


70 

71 
72 

73 
74. 

75. 

76. 

77. 
78. 

79 


•9 
•9 
•9 
9 
9 
9 
9 
'9 
•9 
9 


o3.7 
o3.8 
o3.8 
03.9 
03.9 
04.0 
04.0 
04.1 
04.1 
04.2 


i3o.8 
i3i.8 
i32.8 
i33.8 
i34.8 
135.8 
i36.8 
137.8 
i38.8 
139.8 


06.9 
06.9 
07.0 
07.0 
07.1 
07.1 
07.2 
07.2 
07.3 
07.3 


190.7 
191 .7 
192.7 
193.7 

194.7 
195.7 
196.7 

197.7 
198.7 

199-7 


10. 

10. 

10. 1 
10.2 
10.2 
10.3 
10.3 
10.4 
10.4 
10.5 


250.7 

25i.7 

252.7 

253.7 

254.7 
255.6 

256.6 

257.6 

258.6 

259.6 


i3.i 

l3.2 
l3.2 

i3.3 
i3.3 

i3.4 
i3.5 
i3.5 
i3.6 
i3.6 


21 
32 

23 

24 
25 
26 

27 

28 
99 

3o 


21.0 
22.0 

23. 

24.0 

25.0 

26.0 
27.0 

28.0 

29.0 
3o.o 


01. 1 
01.2 
01.2 
01.3 
01 .3 
01.4 
01.4 
01.5 
01.5 
01.6 


80 
81 
82. 
83 

84 

85. 

86. 

87. 
88. 
89. 


•9 
•9 
'9 
9 
•9 
'9 
9 
9 
9 
9 


04.2 
04.3 
04.3 
04.4 
04.4 
04.5 
04.6 
04.6 

04.7 
04.7 


i4o.8 
i4i.8 
142.8 
143.8 
144.8 
145.8 
i46.8 
147.8 
148.8 
149.8 


07.4 
07.4 
07.5 
07.5 
07,6 
07.6 

07.7 
07.7 
07.8 
07.9 


200.7 
201.7 
202.7 
203.7 

204.7 
205.7 
206.7 
207.7 
208.7 
209.7 


10.5 
10.6 
10.6 
10.7 

10.7 
10.8 
10.8 
10.9 
10.9 

II.O 


260.6 
261 .6 
262.6 
263.6 
264.6 
265.6 
266.6 
267.6 
268.6 
269.6 

270.6 
271.6 
272.6 
273.6 
274.6 
275.6 
276.6 
277.6 
278.6 
279.6 


i3.7 
i3.7 
i3.8 
i3.8 
13.9 

■3.9 

i4.o 
i4.o 
i4.i 
i4.i 


3i 

3;. 

35 

34 
35 
36 

37 
38 

^9 

4o 

4i 

42 

43 

44 
45 
46 

47 
48 


3i.o 

32. 

33.0 
34.0 
35.0 
36. 
36.9 
37.9 
38.9 
39.9 


01.6 
01.7 
01.7 
01.8 
01.8 
01 .9 
01 .9 
02.0 
02.0 
02.1 


90. 
9I' 
91' 

^' 

9f 
96. 

9Z' 
98. 

99' 


9 
9 
9 
9 
9 
9 
9 
9 
9 
9 


04.8 
04.8 
04.9 
04.9 
o5.o 
o5.o 
o5.i 
o5.i 
o5.2 
o5.2 


i5o.8 
i5i.8 
i52.8 
i53.8 
154.8 
155.8 
i56.8 
157.8 
i58.8 
159.8 


07.9 
08.0 
08.0 
08.1 
08.1 
08.2 
08.2 
08.3 
08.3 
08.4 


210.7 
211. 7 
212.7 
213.7 

214.7 
215.7 
216.7 
217.7 
218.7 
219.7 


11. 

11. 1 

11. 1 

11. 2 

11. 3 
II.3 
11.4 
ir.4 
II. 5 
II. 5 


l4.2 

14.2 
i4.3 
14.3 
14.4 
14.4 
14.5 
14.5 
14.6 

14.7 

14.7 
14.8 

i4.8 
M.9 
14.9 
i5.o 
i5.o 
i5.i 
i5.i 

l5.2 


40.9 
41.9 
42.9 
43.9 

44.9 
45.9 

46.9 

47.9 
48.9 

49.9 


02.1 
02.2 
02.3 

02.3 

02.4 
02.4 
02.5 
02.5 

02.6 

02.6 


100. 

lOI. 

102. 

io3. 

104 

io5. 

106 

107. 

108. 

109. 


9 
•9 
9 
9 
•9 
9 
9 
•9 

t 


o5.3 
o5.3 
o5.4 
o5.4 
o5.5 
o5.5 
o5.6 
o5.7 
o5.7 
o5.8 


160.8 
161 .8 
162.8 
163.8 
164.8 
i65.8 
166.8 
167.8 
168.8 
169.8 


08.4 
08.5 
08.5 
08.6 
08.6 
08.7 
08.7 
08.8 
08.8 
08.9 


220.7 
221.7 
222.7 
223.7 

224.7 
225.7 

226.7 
227.7 
228.7 
229.7 


11.6 
11.6 
II. 7 

II. 7 
11.8 
11.8 
II. 9 
11.9 
12.0 
12.0 


280.6 
281.6 
282.6 
283.6 
284.6 
285.6 
286.6 
287.6 
288.6 
289.6 


r 5i 

52 

53 

54 
55 
56 

57 
58 

6o 
Dist. 


50.9 
51.9 
52.9 
53.9 

54.9 
55.9 

56.9 

57.9 

58.9 

59.9 


02.7 
02.7 
02.8 
02.8 

02.9 
02.9 
o3.o 
o3.o 
o3.i 
o3.i 


no 
III 
112 
ii3 

ii4< 

ii5 

116 

117 
118 
119 


.8 
.8 
.8 
.8 
.8 
.8 
.8 
.8 
.8 
.8 


o5.8 
05.9 
05.9 
06.0 
06.0 
06.1 
06.1 
06.2 
06.2 
06.3 


170.8 
171 .8 
172.8 
173.8 
174.8 
175.8 
176.8 
177.8 
178.8 
179.8 


08.9 
09.0 
09.1 
09.1 
09.2 
09.2 
09.3 
09.3 
09.4 
09.4 


23o.7 
23i.7 
232.7 
233.7 

234.7 
235.7 
236.7 
237.7 
238.7 
239.7 


12. 1 
12. 1 
12.2 
12.2 
12.3 
12.4 
12.4 

12.5 

12.5 
12.6 


290.6 
291 .6 
292.6 
293.6 
294.6 
295.6 
296.6 
297.6 
298.6 
299.6 


l5.2 

i5.3 
i5.3 
i5.4 
i5.4 
i5.5 
i5.5 
i5.6 
i5.6 
i5.7 

Lat. 


Dep. 


Lat 


Dep. 


Lat. 


Dep. 


Lat. 


Dist. 


Dep. 


Lat. 


Dist. 


Dep. 


[For 87 De|rre«8. 



Pa|a90J TABLE 11. 

DiiTerence of Latitude and Departure for 4 Degrees. 


Pist. 

I 
a 
3 

4 
5 
6 

7 
8 

9 

lO 

II 

13 

i3 

i4 
i5 
i6 

17 
i8 

19 
ao 

ai 

33 
33 

34 

25 

36 

27 
38 

?9 
3o 

3i 

33 

33 

34 
35 
36 

37 
38 

^9 
40 

4i 
42 
43 

44 
45 
46 

47 
48 

5o 
5i 

52 

53 

54 
55 
56 

57 
58 

60 
'Mst. 


Lat. 


Pep. 


Pist. 

61 
63 
63 

64 
65 

67 
68 

69 

70 


Lat. 


Pep. 

04.3 
o4.3 

04.4 
o4.5 
o4.5 
04.6 
04.7 

04.7 
04.8 

04.9 

o5.o 
o5.o 
o5.i 
o5.2 
o5.3 
o5.3 
o5.4 
o5.4 
o5.5 
o5.6 


Pist. 

131 
23 
33 

24 
35 

36 

27 
38 

3o 
i3i 

33 

33 

34 
35 
36 

37 
38 

40 

i4i 
4a 
43 
44 
45 
46 

47 
48 

i5i 
5a 
53 

54 
55 
56 

57 
58 


Lat. 


Pep. 


Pist. 
181 

83 

83 

84 
85 
86 

87 
88 

89 

90 
191 

96 

9Z 
98 

99 

aoo 

301 
03 

o3 

o4 
o5 
06 

07 
08 
09 
10 

an 

13 

i3 

i4 
i5 
16 

17 
18 

19 

20 


Lat. 


Pep. 


Pist. 


Lat. 


Pep. 

16.8 
16.9 
17.0 
17.0 

17. 1 
17.3 
17.3 
17.3 
17.4 
17.4 

17.5 
17.6 
17.6 

17.7 
17.8 

17.9 

17.9 

18.0 

18. 1 

18. 1 


01 .0 
03 .0 
o3.o 
04.0 
o5,o 
66.0 
07.0 
08.0 
,09.0 
10. 


00. 1 
00. 1 

00.2 
00.3 
00.3 
00.4 
00.5 
00.6 
00.6 
00.7 


60.9 
61.8 
6a. 8 
63.8 
64.8 
65.8 
66.8 
67.8 
68.8 
69.8 


130.7 

131.7 

133.7 
133.7 

124.7 
135.7 
136.7 

127.7 
138.7 
139.7 


08.4 
08.5 
08.6 
08.6 
08.7 
08.8 
08.9 
08.9 
09.0 
09.1 


180.6 
i8i.6 
183.6 
i83.6 
184.5 
i85.5 
186.5 
187.5 
188.5 
189.5 


13.6 
13.7 
13.8 
13.8 

13.9 
i3.o 
i3.o 
i3.i 

l3.3 

i3.3 


24l 

4a 
43 
44 
45 
46 

47 
48 


340.4 
a4i.4 

343.4 

243.4 
a44.4 
245.4 
346.4 
247.4 
248.4 
249.4 


II. 

13. 

i3.o 

i5.o 
16.0 
17.0 
18.0 
19.0 
30. 


00.8 
00.8 
00.9 
01 .0 

01 .0 

01. 1 
oi .2 
01.3 
01.3 
01.4 


71 
72 
73 
74 

75 

76 

77 
78 

Z9 
80 

81 
83 
83 
84 
85 
86 

87 
88 

89 

90 

9' 
95 

94 

?1 
96 

9Z 
98 

99 
100 


70.8 
71.8 
73.8 
73.8 
74.8 
75.8 
76.8 
77.8 
78.8 
79.8 


i3o.7 
i3i.7 
i33.7 
133.7 

134.7 
i35.7 
i36.7 
137.7 
i38.7 
139.7 


09.1 
09.3 
09.3 
09.3 

09.4 
09.5 
09.6 
09.6 
09.7 
09.8 


190.5 
191. 5 
193.5 
193.5 
194.5 
195.5 
196.5 
197.5 
198.5 
199.5 


i3.3 
i3.4 
i3.5 
i3.5 
i3.6 
i3.7 
i3.7 
i3.8 
13.9 
i4.o 


35l 
53 

53 

54 
55 
56 

57 
58 

^9 
60 

361 
63 
63 

64 
65 
66 

67 
68 

69 
70 


35o.4 

35i.4 
353.4 

353.4 
354.4 
355.4 
356.4 
257.4 
358.4 
359.4 


30.9 
31.9 
33.9 
33.9 

34.9 
25.9 
26.9 
27.9 
28.9 
29.9 


01.5 
01.5 
01.6 
01.7 
01.7 
01.8 
01.9 
oa.o 
03. 

03.1 


80.8 
81.8 
83.8 
83.8 
84.8 
85.8 
86.8 
87.8 
88.8 
89.8 


o5.7 
o5.7 
o5.8 
05.9 
05.9 
06.0 
06.1 
06.1 
06.3 
06.3 


140.7 

i4i.7 
143.7 

' 143.6 
144.6 
145.6 
146.6 
147.6 
i48.6 
149.6 


09.8 
09.9 

lO.O 

10. 

10. 1 
10.3 
10.3 
10.3 
10.4 
10.5 

10.5 
10.6 
10.7 
10.7 
10.8 
10.9 

II.O 

11. 

11. 1 

II. 3 


300.5 
301.5 
303.5 

3o3.5 
304.5 
3o5.5 
306.5 
307.5 

308.5 

309.5 


14.0 
14.1 

l4.3 

14.3 
14.3 
14.4 
14.4 
14.5 
i4.6 
14.6 


360.4 
361.4 
363.4 

363.4 
264.4 
365.4 
266.3 
267.3 
268.3 
269.3 


18.2 
18.3 
18.3 
18.4 
18.5 
18.6 
18.6 

18.7 
18.8 
18.8 


30.9 
31.9 
33.9 
33.9 

34.9 
35.9 
36.9 
37.9 
38.9 
39.9 


03. 3 
03. 3 
oa.3 

03.4 

03.4 

03.5 

03. 6 
03.7 
03.7 

03.8 


90.8 
91.8 
92.8 
93.8 
94.8 
95.8 
96.8 
97.8 
98.8 
99.8 


06.3 

06.4 
06.5 
06.6 
06.6 
06.7 
06.8 
06.8 
06.9 
07.0 


i5o.6 
i5i.6 
i53.6 
1 53 .6 
i54.6 
1 55. 6 
i56.6 
157.6 
1 58 .6 
159.6 


3I0.5 
311. 5 
313.5 

3i3.5 
3i4.5 
3i5.5 
316.5 
317.5 

318.5 

3 19. .5 


14.7 
i4.8 

14.9 

14.9 
i5.o 

i5.i 

i5.i 

l5.3 

i5.3 
i5.3 


371 
72 
73 
74 
75 
76 
77 
78 

Z9 
80 


270.3 
271.3 
272.3 
273.3 
2754.3 
275.3 
276.3 

277.3 
278 3 
279.3 


18.9 
19.0 
19.0 
19. 1 
19.2 
,9.3 
19.3 
19.4 
19.5 
19.5 

19.6 
19.7 

19.7 
19.8 
19.9 
20.0 
20.0 
20.1 
20.2 
20.2 


40.9 
41.9 
43.9 
43.9 

44.9 
45.9 
46.9 

47-9 
48.9 

49-9 


03.9 
03.9 
o3.o 
o3.i 
o3.i 
o3.'3 
o3.3 
o3.3 

o3.4 
o3.5 


101 
03 
o3 

o4 
o5 
06 
07 
08 

09 
10 

III 

13 

i3 

i4 
i5 
16 

17 
18 

19 

30 

Dist. 


100.8 
101.8 
102.7 
io3.7 

104.7 
105.7 
106.7 
107.7 
108.7 
109.7 


07.0 
07.1 
07.3 
07.3 
07.3 
07.4 
07.5 
07.5 
07.6 
07.7 


i6fi 
63 
63 

64 
65 
66 
67 
68 
69 
70 

171 

72 

73 

74 

75 

76 

77 
78 

Z9 
80 


160.6 
161 .6 
162.6 
i63.6 
164.6 
i65.6 
166.6 
167.6 
168.6 
169.6 


II. 3 
II.3 
II.4 

II.4 
II. 5 
11.6 
11.6 

II. 7 

11.8 
11.9 


331 
32 
33 
24 
35 
36 
27 
38 

3o 
a3i 

33 

33 

34 
35 
36 

37 
38 

40 
Pist. 


230.5 
331 .5 
333.5 
323.5 

224.5 

225.4 

226.4 
227.4 
228.4 
229.4 


i5.4 
i5.5 
i5.6 
i5.6 
f5 - 
i5.& 
i5.8 

15.9 
16.0 
16.0 


381 
83 
83 

84 
85 
86 
87 
88 
89 
90 

391 

9? 

96 

9Z 
98 

3oo 


280.3 
281.3 
282.3 
283.3 
284.3 
285.3 
286.3 
287.3 
288.3 
289 3 

290.3 
291.3 

292.3 
393.3 
294.3 
395.3 
396.3 
297.3 
398.3 
399.3 


50.9 
51.9 
52.9 
53.9 

54.9 
55.9 

56.9 

57.9 
58.9 
59.9 


o3.6 
o3.6 
o3.7 
o3.8 
o3.8 
03.9 
04.0 
04.0 
o4.i 
04. a 


no. 7 
III. 7 
IIS. 7 
u3.7 

114. 7 
115.7 
116. 7 
117. 7 
118. 7 
119-7 


07.7 
07.8 
07.9 
08.0 
08.0 
08.1 
08.3 
08.3 
08.3 
08.4 


170.6 
171 .6 
172.6 
173.6 
174.6 
175.6 
176.6 
177.6 
178.6 
179.6 


11.9 

I3.0 
13. 1 
13. 1 
13.3 
13.3 
13.3 
13.4 
13.5 
13.6 


236.4 
231.4 

232.4 

233.4 
234.4 
235.4 
336.4 
337.4 
338.4 
339.4 


16.1 

16. 3 
16.3 
16.3 

16.4 
16.5 
16.5 
16.6 
16.7 
16.7 


20.3 
20.4 
20.4 

30. 5 

30. 6 

30.6 

30.7 

30.8 

30.9 
30.9 


Pep. 


Lau 


Pep. 


Lat. Pist. 


Pep. 


Lat. 


Pep. 


Lat. 


Pist. 


Pep. 


Lat. 














[For 86 Degrees. 



TABLE II. rPap»3J 
Differeoce of Latitude and Departure for 5 Degrees. 


Dist. 


Lat. 


Dep. 


Dist. 

61 
62 
63 

64 
65 
66 

67 
68 
69 
70 

71 
7a 
73 
74 
75 

76 

77 
78 

Z9 

80 

81 
82 
83 

84 
85 
86 

87 
88 

89 

90 


LaU 


Dep. 


Dist. 

121 
22 

23 

24 

25 
26 

27 
28 

i3i 

32 

33 

34 
35 
36 

37 
38 

^9 
4o 

i4i 
42 
43 
44 
45 
46 

47 
48 

t 

i5i 

52 

53 

54 
55 
56 

57 
58 

161 
62 
63 

64 
65 
66 

67 
68 
69 

70 


Lat. 1 Dep. 


Diflt. 


Lat. 


Dep. 


Dist. 


Lat. 


Dep. 

21.0 
21.1 

21.2 
21.3 
21.4 
21.4 
21.5 
21.6 

21.7 

21.8 


I 

2 

3 

4 
5 
6 

7 
8 

9 
lo 


OI. 
02. 

o3. 
o4, 
o5, 
o6. 

3: 

09 
10 









.0 
.0 
.0 


00. 1 
00.2 
00.3 
00.3 
00.4 
00.5 
00.6 
00.7 
00.8 
00.9 


60 
61 
62 
63 

64 
65 
66 

67 
68 

69 


.8 
.8 
.8 
.8 
.8 

.7 
■7 
.7 
•7 
.7 


o5.3 

o5.4 
o5.5 
o5.6 
o5.7 
o5.8 
o5.8 
05.9 
06.0 
06.1 


120.5 
121. 5 

122.5 

123.5 
124.5 
125.5 
126.5 
127.5 
128.5 
129.5 


10.5 
10.6 
10.7 
10.8 
10.9 

11. 

11. 1 

11. 2 
II. 2 
II.3 


181 
82 
83 

84 
85 
86 

87 
88 

89 

90 
191 

9^ 

96 

97 
98 

99 

200 

201 
02 
o3 

04 
o5 
06 
07 
08 
09 
10 

211 
12 
i3 

i4 
i5 
16 

17 
18 

'9 
20 

221 
22 

23 

24 

25 

26 
27 
28 

?9 
3o 

23l 
32 

33 
34 
3b 
36 

37 
38 

4o 
Dist. 


180.3 
181.3 
182.3 
i83.3 
184.3 
i85.3 
186.3 
187.3 
188.3 
189.3 


i5.g 

15.9 
15.9 
16.0 
16.1 
16.2 
16.3 
16.4 
16.5 
16.6 


Mi 
42 
43 
44 
45 
46 

47 
48 

25l 
52 

53 

54 
55 
56 

57 
58 

261 
62 
63 

64 
65 
66 

67 
68 

69 

70 

271 
72 
73 
74 
75 
76 

77 
78 

Z9 
80 

281 
82 
83 

84 
85 
86 

87 
88 

89 
90 


240.1 
241. 1 
242.1 
243.1 
244.1 
245.1 
246.1 

247.1 
248.1 

249.0 


II 
la 
Id 

i4 
i5 
i6 

17 
i8 

>9 

20 


II 
12 
i3 
i3 

i4 
i5 
16 

17 
18 

19 


.0 
.0 
.0 

•9 
•9 
•9 
•9 
9 
'9 
•9 


01 .0 

01 .0 

01. 1 
01.2 
01.3 
01.4 
01.5 
01.6 
01 .7 
01.7 

01.8 
01.9 
02.0 
02.1 
02.2 
02.3 
02.4 
02.4 

02.5 
02.6 


70 

71 
72 

73 

74 

75 

76. 

77. 

78- 

79- 


•7 
•7 
.7 
•7 
.7 
•7 
.7 
'7 
7 
7 


06.2 
06.3 
06.4 
06.4 
06.5 
06.6 
06.7 
06.8 
06.9 
07.0 


i3o.5 
i3i.5 
i32.5 
i33.5 
i34.5 
135.5 
i36.5 
137.5 
i38.5 
139.5 


11.4 
II. 5 
11.6 
II. 7 
11.8 
II. 9 
11.9 
12.0 
12. 1 
12.2 


190.3 
191. 3 
192.3 
193.3 
194.3 
195.3 
196.3 
197.2 
198.2 
199.2 


16.6 
16.7 
16.8 
16.9 
17.0 

17. 1 
17.2 
17.3 
17.3 
17.4 


25o.o 

25l.O 

252.0 
253.0 
254.0 
255.0 
256. 
257.0 
258. 
259.0 


21.9 
22.0 

29.1 
22.1 

29.2 
22.3 
22.4 
22.5 
22.6 
22.7 


21 
22 
23 

24 
25 
26 
2*7 
28 

12 


20 
21 
22 

23 

24 

25 

26. 

'7 
28 

29 


•9 
•9 
9 
•9 
9 
9 
9 
9 
9 
9 


80. 
81. 
82. 
83. 

84. 
85. 
86. 

87. 
88. 
89. 


7 
.7 
7 
7 
7 
7 
7 
7 
7 
•7 


07.1 
07.1 
07.2 
07.3 

07.4 
0^5 
07.6 

07.7 
07.8 

07.8 


140.5 
141.5 
142.5 
143.5 
144.4 
145.4 
146.4 
147.4 
148.4 
149.4 


12.3 
12.4 
12.5 
12.6 

t2.6 

12.7 
12.8 
12.9 
i3.o 
i3.i 


200.2 
201.2 
202.2 

203.2 
204.2 
205.2 
206 2 
207.2 
208.2 
209.2 


17.5 
17.6 

17.7 
17.8 

17.9 
18.0 

18.0 

18. 1 

18.2 

18.3 


260.0 
261.0 
262.0 
263.0 
264.0 
265. 
266.0 
267.0 
268.0 
269.0 


22.7 
22.8 
22.9 
23.0 
23.1 
23.2 

23.3 

23.4 
23.4 

23.5 


3i 

32 

33 
34 
35 
36 

37 
38 

4o 


3o 
3i 

32 

33. 

34 
35 
36 

37 
38 

39 


9 
•9 
9 
■9 
•9 

l 

•9 


02.7 

02.8 

02.9 
o3.o 
o3.i 
o3.i 

03.2 

o3.3 

.03.4 
o3.5 


91 
92 

96 

98 

99 

100 


90. 

91 
91- 

94 

?^ 
96 

9Z 

98 

99 


7 
6 

6 

6 

.6 

.6 

.6 

.6 

.6 

.6 


07.9 
08.0 
08.1 
08.2 
08.3 

08.4 
08.5 
08.5 
08.6 
08.7 

08.8 
08.9 
09.0 
09.1 
09.2 
09.2 
09.3 

09.4 
09.5 
09.6 


i5o.4 
i5i.4 
i52.4 
i53.4 
154.4 
155.4 
i56.4 
157.4 
i58.4 
159.4 


l3.2 
l3.2 

i3.3 
i3.4 
i3.5 
i3.6 
i3.7 
i3.8 
i3.9 
,3.9 


2IO.2 
211. 2 
212.2 
2l3.2 
214.2 
2X5.2 
216.2 
217.2 
218.2 
219.2 


18.4 
18.5 
18.6 

18.7 
18.7 
18.8 
18.9 
19.0 
19. 1 
19.2 


270.0 
271.0 
272.0 

273.0 
274.0 
274.9 
275.9 
276.9 
277.9 
278.9 


23.6 
23.7 
23.8 
23.9 
24.0 
24.1 

24.1 
24.2 
24.3 
24.4 

24.5 
24.6 

24.7 
24.8 

24.8 

24.9 
25.0 
25.1 

25.2 

25.3 


4i 

42 

43 
44 
45 
46 

47 
48 

5o 
5i 

52 

53 

54 
55 
56 

57 
58 

6o 
Dist. 


40 
4i 
4a 
43 
44 
45 
46 

47 
48 

49 
5o 
5i 

52 

53. 

54. 
55. 
56, 

57. 
58. 

59. 


.8 
.8 
.8 
.8 
.8 
.8 
.8 
.8 
.8 
.8 

.8 
.8 
.8 
8 
8 
8 
8 
8 
8 
8 


o3.6 
03.7 
o3.7 
o3.8 
03.9 
04.0 
o4.i 
04.2 
04.3 
04.4 


10 1 
02 
o3 

04 
o5 
06 

07 
08 
09 
10 


too 

lOl 
102 

io3 
io4 
io5 
106 
107 
108 
109 


.6 
.6 
.6 
.6 
.6 
.6 
.6 
.6 
.6 
.6 


160.4 
161. 4 
162.4 
i63.4 
164.4 
165.4 
166.4 
167.4 
168.4 
169.4 


i4.o 

14. 1 
14.2 
i4.3 

14.4 
i4.5 
i4.6 
i4.6 

14.7 
i4.8 


220.2 
221.2 
222.2 
223.1 
224.1 
225.1 
226.1 
227.1 
228.1 
229.1 


19.3 
19.3 

19.4 
19.5 

19.6 

'9-Z 
19.8 

19.9 

20.0 

20.0 

20.1 
20.2 
20.3 
20.4 
20.5 
20.6 
20.7 
20.7 
20 8 
20.9 


279.9 
280.9 
281.9 
282.9 
283.9 
284.9 
285.9 
286.9 
287.9 
288.9 


04.4 
o4.5 
o4.6 

04.7 
o4.8 

04.9 
o5.o 
o5.i 
o5.i 
o5.2 


III 
12 

i3 

i4 
i5 
16 

17 
18 

19 
20 

Dist. 


ito 
III 

112 

ii3 

I!4 

ii5 
116. 

117 
118 
119 


.6 
.6 
.6 
.6 
.6 
.6 
.6 
.6 
.5 
.5 


09.7 
09.8 
09.8 
09.9 

10. 

10. 1 
10,2 
10.3 

10.4 
10.5 


171 

72 

73 
74 
75 
76 
77 
78 

29 

80 
Dist. 


170.3 
171. 3 

1-72.3 

173.3 
174.3 
175.3 
176.3 
177.3 
178.3 
179.3 


14.9 

ID.O 

i5.i 

l5.2 

i5.3 
i5.3 

i5.4 
i5.5 
i5.6 
i5.7 


23o.i 

23l.I 
232.1 

233.1 
234.1 
235.1 
236.1 
237.1 
238.1 
239.1 


291 
9? 

9^ 

9i 

96 

92 
98 

.99 

3oo 

Dist. 


289.9 
290.9 
291.9 
292.9 
293.9 
294.9 
295.9 
296.9 
297.9 
298.9 


25.4 

25.4 
25.5 
25.6 
25.7 
25.8 
25.9 
26.0 
26.1 
26.1 

Lat. 


Dep. 


Lat. 


Dep. 


Lat. 


Dep. 


Lat. 


Dep. 


Lat. 


Dep. 


r [For 85 Def^rees. 
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TABLE II. 
Difference of Latitude and Departure for 6 Degrees* 



1 



Dist. 
I 

2 

3 

4 
5 
6 

7 
8 

9 

lO 

II 

12 

i3 

i4 
i5 
i6 

17 
i8 

»9 

20 

21 
22 
23 

24 
25 

j6 

27 
28 

3i 

02 

33 

34 
35 
36 

37 
38 

39 

4a 



Lat. 



oi .o 

02.0 

o3.o 
o4.o 
o5.o 
o6.o 
07.0 
08.0 
09.0 

09-9 

10.9 

1.9 

12.9 

13.9 

»4.9 
[5.9 
t6.9 
17.9 
18.9 

9-9 
ro.9 
21.9 
22.9 
23.9 
a4.9 
25.9 
26.0 
27.8 
28.8 
29.8 

~3o.8 
3i.8 
32.8 
33.8 
34.8 
35.8 
36.8 
37.8 
38.8 
39.8 



Dep. [Difti. 



4i 
42 
43 

44 
45 
46 

47 
48 

5o 

52 

53 

54 
55 
56 

57 
58 

i^ 



40.8 
4i.8 
42.8 
43.8 
44.8 
45.7 
46.7 
47.7 
48.7 
49-7 
5o.7 
5i.7 
52.7 
53.7 
54.7 
55.7 
56,7 
57.7 
58.7 
59.7 



Dist. I Pep. 



CK).I 
00.2 
00.3 
00.4 
00.5 
00.6 
00.7 
00.8 
00.9 
01 .0 



.1 

.3 

.4 
.5 

.6 

.7 
.8 

•9 
02.0 

02.1 



02.2 
02.3 

02.4 
02.5 
02.6 
02.7 
02.8 
02 »9 
o3.o 
o3.i 



o3.2 
o3.3 
o3.4 
o3.6 
o3.7 
o3.8 
03:9 
04.0 
04.1 
04.2 



04.3 

04.4 
©4.5 
04.6 

04.7 
04.8 

04.9 
o5.o 
o5.i 
o5.2 



o5.3 
o5.4 
o5.5 
o5.6 
o5.7 
05.9 
06.0 
06.1 
06.2 
06.3 



61 
62 
63 

64 
65 
66 

67 
68 

69 

70 



71 
72 

73 
74 
75 
76 

77 
78 

Z9 
80 



81 
82 
83 

84 
85 
86 

87 
88 
89 

90 



III 
12 
i3 

i4 
i5 
16 

17 
18 

19 
20 



Lat. 



60.7 
61.7 
62.7 
63.6 
64.6 
65.6 
66.6 

68.6 
69.6 



Dep. 



70. b 
71.6 
72.6 

73.6 
74.6 
75.6 
76.6 

77.6 
78.6 
79.6 



I . 



80.6 
81.6 
82.5 
83.5 

84.5 
85.5 
86.5 
87.5 
88.5 
89.5 



90.5 
91 .5 
92.5 
93.5 

94 5 

95 5 
96.5 
97.5 
98.5 
99.5 



00.4 
01 .4 
02.4 
o3.4 
04.4 
o5.4 
06.4 
07.4 
08.4 
09.4 



10.4 
11.4 
12.4 
i3.4 
14.4 
i5.4 
16.4 
17.4 
18.3 
19.3 



06.4 
06.5 
06.6 
06.7 
<)6.8 
06.9 
07.0 
D7. 1 
07.2 

07.3 
07.4 
07. J 
07.6 

07.7 
07.8 
07.9 
08.0 
08.2 
08.3 
08.4 



08.5 
08.6 
08.7 
08.8 
08.9 
09.0 
09.1 
09.2 
09.3 
09.4 



Lat. Dist I Dep. 



09.5 

•K^.6 

>9-7 
r>9.8 
09.9 
0.0 
0.1 
0.2 
0.3 
0.5 



0.6 
0.7 
0.8 
0.9 
.0 
.1 
.2 
.3 

.4 
.5 



.6 

.7 
.8 

•9 
2.0 

2.1 

2.2 

2.3 

2.4 

2.5 



Lat. 



Dist. 



121 
22 

23 

24 
25 

76 

27 

28 



Lat. 



i3i 

32 

33 
34 
35 
36 

37 
38 

39 
4o 



i4i 
42 
43 

44 
45 
46 

47 
48 

n 



i5r 

52 

53 

54 
55 
56 

57 
58 



i6i 
62 
63 

64 
65 
66 

67 
68 

69 

70 
171 
72 
73 
74 
75 
76 
77 
78 

Z9 
80 



DisI, 



20.3 
21.3 

22.3 
23.3 
•M.3 
■^5.3 

:^6.3 

27.3 
28.3 
29.3 



3o.3 
3i.3 
32.3 
33.3 
34.3 
35.3 
36.2 
37.2 
38.2 
39.2 



40.2 

4i.2 

42.2 

43.2 

44.2 
45.2 

46.2 
47.2 
48.2 
49.2 



5o.2 

5l.2 
52.2 

53.2 

54.2 

55. 

56. 

57. 
58. 

59. 



60. 
61. 
62. 
63. 

64. 
65. 
66. 

67. 
68. 

69. 



70. 

71- 

72. 

73.0 

74.0 

75.0 

76.0 

77.0 

78.0 

79.0 



Dep. 



3.7 
3.8 
3.9 
4.0 

4.1 
4.2 
4.3 

4.4 
4.5 
4*6 



4.7 
4.8 

5.1 
5 2 
5.3 

5.4 
5.5 
5.6 

5.7 



201 
02 
o3 

04 
o5 
06 

07 
08 

09 
10 



5.8 
5.9 
6.0 
6.1 
6.2 
6.3 
6.4 
6.5 
6.6 
6.7 



6.8 
6.9 

7.0 

7-1 
7.2 

7.4 
7.5 
7.6 

7-7 
7.8 



7.9 
8.»» 

8.1 

8.2 

8.3 

8.4 
8.5 
8.6 

8.7 
8.8 



Lat. 



Dist. 



181 
82 

83 

84 
85 
86 

87 
88 

89 
90 



191 

95 
93 

96 

9Z 
98 

99 

200 



211 
12 
i3 

i4 
i5 
16 

17 
1^ 

»9 



Lat. 



80.0 
81.0 
82.0 
83. o 
84.0 
85.0 
86.0 
87.0 
88.0 
89.0 



90. Q 

90.9 
91.9 
92.9 

9^-9 

94.9 
95.9 

96.9 

97.9 
98.9 



99.9 
200.9 
201 .9 
202.9 
203.9 
204.9 
205.9 
206.9 
207.9 
208.8 



209.8 



22 

u3 

^4 
»5 
26 

27 
28 
?9 

32 

33 
34 

35 
36 

37 
38 

39 

40 



0.8 
1.8 

2.8 
3.8 

4.8 
S.rt 
iy.b 
7.8 
8.b 



Dep. 



Dist. 



9.8 

220. S 
221 .8 
222.8 

223.8 

224.8 

225.8 

226.8 

227.7 

>28.7 



229.7 
230.7 
231.7 
232.7 
233.7 

a34.7 
235.7 
236.7 

2*37.7 
238.7 



18.9 
19.0 
19.] 
19.2 
19.3 

19.4 
19.5 
19.7 
19.8 
19.9 



20.0 

20.I 
20.2 

20.3 
20.4 
20.5 
20.6 
20.7 
20.8 
20.9 



.0 
.1 
.2 

.3 

.4 
.5 
.6 



Dist. 



Dep. 



24i 
42 
43 
44 
45 
46 

47 
48 



35l 

52 

53 

54 
55 
56 

S7 
58 



361 
62 

63 

64 
65 
66 



Lat. 



21.7 


68 


2!. 8 


^ 


22.0 


70 
271 


22.1 


22.2 


72 


22.3 


73 


22.4 


74 


22.% 




22. b 


76 


22.7 


77 


22.8 


78 


22.9 


79 


23.*. 


bo 


23. I 


281 


u3.j 


52 


23.3 


a3 


23.4 


84 


23.5 


85 


23.6 


86 


23.7 


87 


23.8 


88 


23.9 


89 


24.0 


90 
291 


24.1 


24.3 


92 


24.4 


93 


24.5 


94 


24.6 


95 


24.7 


96 


24.8 


97 


24.9 


98 


25.0 


99 


25.1 


3oo 


Lat. 


Dist. 



239 
240, 
24 1 
242, 

243. 

244 

245. 

246 

247. 
248 



249. 

25o. 

25l . 
252, 

253. 

254. 

255. 
256. 

257. 
258, 



259. 
260. 
261. 
262, 
263. 

264. 
265. 
266. 
267. 
268, 



269.5 
270.5 
271.5 
272.5 
273.5 
274.5 
275.5 
276.5 
277.5 
278.5 



279.5 
281 ►. S 
28k. 4 
282.4 
283.4 
284.4 
28>.4 
286.4 
287.4 
288.4 



289.4 
290.4 
291.4 
292.4 
293.4 
294.4 
295.4 
296.4 
297.4 
298.4 



25.2 

25.3 
25.4 
25.5 
25.6 
25,7 
25.8 
25.9 
26.0 
26.1 

26.9 
26.3 
26.4 
26.6 
i6.7 
26.8 
26.9 
27.0 

27-1 

27.2 



Dep. 



29.4 
29.5 
29.6 
29.7 
29.8 
29.9 

3f> A) 

3o.i 
3o.2 
3o.3 

30T4" 

3o.5 

3o.6 

3o.7 

3o.8 

30.9 

3i .0 

3i .1 

3i.3 

3i^4 

LaU 



[For 84 Degrees. 



1 


TABLE IL fPa«e33 


DiiTerence of Latitude and Departure for 7 Degrees. 


Dist. 

I 


Lat. 


Dep. 
00.1 


Dist. 

61 


Lau 


r 

Dep. 


Dist. 
121 


Lat. 


Dep. 


Dist. 
181 


Lat. 


pep. 


Dist 


Lat. 


Dep. 

29.4 


01 .0 


60.5 


07.4 


120. 1 


14.7 


179.7 


22.1 


241 


239.2 


2 


02.0 


00.2 


62 


61.5 


07.6 


22 


121. 1 


14.9 


82 


180.6 


22.2 


42 


240.2 


29.5 


3 


o3.o 


f.v.).4 


63 


62.5 


07.7 


23 


122. 1 


i5.o 


83 


181 .6 


22.3 


43 


241.2 


29.6 


4 


04.0 


00.5 


64 


63.5 


07.8 


24 


123. 1 


i5.i 


84 


182.6 


22.4 


A4 


242.2 


29.7 


5 


o5.o 


00.6 


65 


64.5 


07.9 


25 


124. 1 


l5.2 


85 


i83.6 


22.5 


45 


243.2 


29.9 


6 


06.0 


00.7 


66 


65.5 


08.0 


26 


I 25. 1 


i5.4 


86 


184.6 


22.7 


4^0 


244.2 


3o.o 


7 


06.9 


00.9 


67 


66.5 


08.2 


27 


126. 1 


i5.5 


87 


i85.6 


22.8 


4i 


245.2 


3o.i 


8 


07-9 


01 .0 


68 


67.5 


08.3 


28 


127.0 


i5.6 


88 


186.6 


22.9 


48 


246.2 


3o.2 


9 


08.9 


01. 1 


69 


68.5 


08.4 


29 


128.0 


i5.7 


89 


187.6 


23.0 


49 


247-1 


3o.3 


lO 

11 


09.9 


01.2 


70 


69.5 


08.5 


3o 
i3i 


129.0 


i5.8 
16.0 


90 
191 


188.6 


23.2 

23.3 


5o 

25l 


248.1 


3o.5 
3o.6 


10.9 


01.3 


71 


70.5 


08.7 


i3o.o 


189.6 


249.1 


12 


II. 9 


01.5 


72 


71.5 


08.8 


32 


i3i.o 


16.1 


92 


190.6 


23.4 


52 


25o.i 


3o.7 


i3 


12.9 


01 .6 


73 


72.5 


08.9 


33 


l32.0 


16.2 


93 


191 .6 


23.5 


53 


25l .1 


3o.8 


i4 


13.9 


01 .7 


74 


73.4 


09.0 


34 


i33.o 


16.3 


94 


192.6 


23.6 


54 


252.1 


3i .0 


i5 


14.9 


01.8 


75 


74.4 


09.1 


35 


134.0 


16.5 


95 


193.5 


23.8 


55 


253.1 


3i .1 


i6 


15.9 


01.9 


76 


75.4 


09.3 


36 


i35.o 


16.6 


96 


194.5 


23.9 


56 


254.1 


3l.2 


'7 


16.9 


02.1 


77 


76.4 


09.4 


37 


i36.o 


16.7 


97 


195.5 


24.0 


57 


255.1 


3i.3 


i8 


17.9 


02.2 


78 


77.4 


09.5 


38. 


137.0 


16.8 


98 


196.5 


24.1 


58 


256.1 


3i.4 


»9 


18.9 


02.3 


79 


78.4 


09.6 


39 


I38.0 


16.9 


99 


197-5 


24.3 


59 


257.1 


3i.6 


20 
21 


19.9 


02.4 


80 


79-4 


09.7 


4o 
i4i 


139.0 


17. 1 


200 
201 


198.5 


24.4 


60 
261 


258.1 


3i .7 


20.8 


02.6 


81 


80.4 


09.9 


139.9 


17.2 


199.5 


24.5 


259.1 


3i.8 


22 


21.8 


02.7 


82 


81.4 


10. 


42 


140.9 


17.3 


02 


200.5 


24.6 


62 


260.0 


3i .9 


23 


22.8 


02.8 


83 


82.4 


10. 1 


43 


141.9 


17.4 


o3 


201 .5 


34.7 


63 


261 .0 


32.1 


24 


23.8 


02.9 


84 


83.4 


10.2 


44 


142.9 


17.5 


o4 


202.5 


24.9 


^4 


262.0 


32.2 


25 


24.8 


o3.o 


85 


84.4 


10.4 


45 


143.9 


17.7 


o5 


2o3.5 


25.0 


65 


263.0 


32.3 


26 


25.8 


o3.2 


86 


85.4 


10.5 


46 


144.9 


17.8 


06 


204.5 


25.1 


66 


264.0 


32.4 


27 


26.8 


o3.3 


87 


86.4 


10.6 


•47 


145.9 


17.9 


07 


2o5.5 


25.2 


67 


265.0 


32.5 


28 


27.8 


o3.4 


88 


87.3 


10. -7 


48 


146.9 


18.0 


08 


206.4 


25.3 


68 


266.0 


32.7 


29 


28.8 


o3.5 


89 


88.3 


10.8 


49 


i47-9 


18.2 


09 


207.4 


25.5 


69 


267.0 


32.8 


3o 
3i 


29.8 
3o.8 


o3.7 


9« 
9' 


89.3 


II .0 


5o 
i5i 


148.9 


18.3 


10 
211 


208.4 


25.6 


70 
271 


268.0 


32.9 


o3.8 


90.3 


II. 1 


149.9 


18.4 


209.4 


25.7 


269.0 


33.0 


32 


3i.8 


03.9 


92 


91 .3 


II .2 


52 


i5o.9 


18.5 


12 


210.4 


25.8 


72 


270.0 


33.1 


33 


32.8 


o4.o 


93 


92.3 


ir.3 


53 


i5i.9 


18.6 


i3 


211. 4 


26.0 


73 


271.CI33.3 1 


34 


33.7 


o4.i 


94 


93.3 


11.5 


54 


152.9 
i53.8 


18.8 


i4 


212.4 


26.1 


74 272.C 133.4 1 


35 


34.7 


04.3 


95 


94.3 


11.6 


55 


18.9 


i5 


2i3.4 


26.2 


75 


273.0 


33.5 


36 


35.7 


04.4 


96 


95.3 


II. 7 


56 


154.8 


19.0 


16 


214.4 


26.3 


76 


273.9 


33.6 


37 


36.7 


04.5 


97 


96.3 


11.8 


57 


i55.8 


19. 1 


17 


2x5.4 


26.4 


77 


274.9 


33.8 


38 


37.7 


04.6 


98 


97.3 


11.9 


58 


i56.8 


19.3 


18 


216.4 


26.6 


78 


275.9 


33.9 


39 


38.7 


04.8 


99 


98.3 


12. 1 


59 


157.8 


19-4 


>9 


217.4 


26.7 


79 


276.9 


34.0 


4o 
4i 


39.7 


04.9 


100 

lOI 


99.3 


12.2 


6g 
161 


i58.8 


19.5 


20 
221 


218.4 


26.8 


80 
281 


277.9; 34. 1 1 


40.7 


o5.o 


100.2 


12.3 


159.8 


19.6 


219.4 


26.9 


278.9 


34.2 


42 


41.7 


o5.i 


02 


101.2 


12.4 


62 


160.8 


19.7 


22 


220.3 


27.1 


82 


279.9 


34.4 


43 


42.7 


o5.2 


o3 


102.2 


12.6 


63 


161 .8 


19.9 


23 


221.3 


27.2 


83 


280.9 


34.5 


44 


43.7 


o5.4 


04 


io3.2 


12.7 


64 


162.8 


20.0 


24 


222.3 


27.3 


84 


281.9 


34.6 


45 


44.7 


o5.5 


o5 


104.2 


12.8 


65 


i63.8 


20.1 


25 


223.3 


27.4 


85 


282.9 


34.7 


46 


45.7 


o5.6 


06 


io5.2 


12.9 


66 


164.8 


20.2 


26 


224.3 


27.5 


86 


283.9 


34.9 


47 


46.6 


o5.7 


07 


106.2 


i3.o 


67 


i65.8 


20.4 


27 


225.3 


27.7 


87 


284.9 


35.0 


48 


47.6 


o5.8 


08 


107.2 


l3.2 


68 


166.7 


20.5 


28 


226.3 


27.8 


88 


285.9 


35.1 


49 


48.6 


06.0 


09 


108.2 


i3.3 


69 


167.7 


20.6 


29 


227.3 


27.9 


89 


286.8 


35.2 


5o 
5i 


496 


06.1 


10 
III 


109.2 


i3.4 


_7£. 
171 


168.7 


20.7 


3o 
23 1 


228.3 


28.0 


90 
291 


287.8 


35.3 


5o.6 


06.2 


no. 2 


i3.5 


169.7 


20.8 


229.3 


28.2 


288.8 


35.5 


52 


5(.6 


06.3 


12 


III. 2 


i3.6 


72 


170.7 


21 .0 


32 


23o.3 


28.3 


92 


289.8 


35.6 


53 


52.6 


06.5 


i3 


112. 2 


i3.8 


73 


171. 7 


21. 1 


33 


23i .3 


28.4 


93 


290.8 


35.7 


54 


53.6 


06.6 


i4 


ll3.2 


i3.9 


74 


172.7 


21.2 


34 


232 3 


28.5 


94 


291 .8 


35.8 


55 


54.6 


06.7 


i5 


ii4.i 


i4.o 


75 


173.7 


21.3 


35 


233.2 


28.6 


95 


292.8 


36. 


56 


55.6 


06.8 


16 


ii5.i 


i4.i 


76 


174.7 


21.4 


36 


234.2 


28.8 


96 


293.8 


36 I 


57 


56.6 


06.9 


17 


116. 1 


14.3 


77 


175.7 


21 .6 


37 


235.2 


28.9 


97 


294.8 


36.2 


58 


57.6 


07.1 


18 


117. 1 


14.4 


78 


176.7 


21.7 


38 


236.2 


29.0 


98 


295.8 


36.3 


59 


58.6 


07.2 


'9 


118. 1 


14.5 


79 


177.7 


21.8 


39 


237.2 


29.1 


.99 


296.8 


36.4 


6c) 


59.6 


07.3 


20 
Dist. 


119. 1 


i4.6 


80 
Dist. 


178.7 


21.9 


40 
Dist. 


238.2 


29.2 


3oo 


297.8 


36.6 


Disi. 


Dep. 


Lat. 


Dep. 


Lat. 


Dep. 


Lat. 


Dep. 


Lat. 


Dist.' 


Dep. 


Lat. 




[For 83 Degrees. 



Pttfeft4] 






TABLE IL 


Difference of Latitude and Departure for 8 Degrees. 


Dut. 

I 


Lat Dep. 


Dist. 
61 


Lat. 


Dep. 


DisU 

121 


Lat. 


Dep. 


Dist. 

181 


Lat. 


Dep. 


Dist. 
241 


Lat. 


Dep. 


CI.O 


00. 1 


60.4 


08.5 


119.8 


16.8 


179.2 


25.2 


238.7 


33.5 


2 


02.0 


00.3 


62 


61.4 


08.6 


22 


120.8 


17.0 


82 


180.2 


25.3 


42 


239. 


.6 


33.7 


3 


o3.o 


00.4 


63 


62.4 


08.8 


23 


121.8 


17. 1 


83 


181.2 


25.5 


43 


240 


.6 


33.8 


4 


o4.o 


00.6 


64 


63.4 


08.9 


24 


122.8 


17.3 


84 


182.2 


25.6 


44 


241 


.6 


34.0 


5 


o5.o 


00.7 


65 


64.4 


09.0 


25 


123.8 


17.4 


85 


i83.2 


25.7 


45 


242. 


.6 


34.1 


6 


05.9 


00.8 


66 


65.4 


09.2 


26 


124.8 


17.5 


86 


184.2 


25.9 


46 


243 


.6 


34.2 


7 


06.9 


01 .0 


67 


66.3 


09.3 


27 


125.8 


17.7 


87 


i85.2 


26.0 


4i 


244 


.6 


34.4 


S 


07.9 


01. 1 


68 


67.3 


09.5 


28 


126.8 


17.8 


88 


186.2 


26.2 


48 


245 


.6 


34.5 


9 


08.9 


01.3 


69 


68.3 


09.6 


?9 


127.7 


18.0 


89 


187.2 


26.3 


49 


246 


.6 


34.7 


10 


09.9 


01.4 


70 
71 


69.3 


09.7 


3o 
i3i 


128.7 


18.1 


90 
191 


188.2 


26.4 


5o 

25 1 


247 


.6 


34.8 


II 


10.9 


01.5 


70.3 


09.9 


129.7 


18.2 


189. 1 


26.6 


248. 


6 


34.9 


12 


II. 9 01.7 


72 


71.3 


iO.O 


32 


i3o.7 


18.4 


92 


190. 1 


26.7 


52 


249. 


.5 


35.1 


i3 


12.9 


01.8 


73 


72.3 


10.2 


33 


i3i.7 


18.5 


93 


191. 1 


26.9 


53 


25o 


.5 


35.2 


i4 


13.9 


01.9 


74 


73.3 


10.3 


34 


i32.7 


18.6 


94 


192. 1 


27.0 


54 


25l. 


5 


35.3 


i5 


14.9 
i5.8 


02.1 


75 


74.3 


10.4 


35 


133.7 


18.8 


95 


193. 1 


27.1 


55 


252 


.5 


35.5 


i6 


02.2 


76 


75.3 


10.6 


36 


134.7 


18.9 


96 


194. 1 


27.3 


56 


253 


.5 


35.6 


17 


16.8 


02.4 


77 


76.3 


10.7 


37 


i35.7 


19.1 


97 


195.1 


27.4 


57 


254 


.5 


35.8 


i8 


17.8 


02.5 


78 


77.2 


10.9 


38 


i36.7 


19^.2 


98 


196.1 


27.6 


58 


255 


.5 


35.9 


'9 


18.8 


02.6 


79 


78.2 


II. 


39 


137.7 


19.3 


99 


197. 1 


27.7 


59 


256 


.5 


36.0 


20 
21 


19.8 


02.8 


80 


79.2 


11. 1 
II. 3 


4o 
i4i 


i38.6 


19.5 


200 
201 


198. 1 


27.8 


60 
261 


257 


.5 


.36.2 


30. 8 


02.9 


81 


80.2 


139.6 


19.6 


199.0 


28.0 


258 


.5 


36.3 


22 


21.8 


o3.i 


82 


81.2 


11.4 


42 


140.6 


19.8 


02 


200.0 


28 I 


62 


259 


.5 


36.5 


23 


22.8 


o3.2 


83 


82.2 


11.6 


43 


i4i.6 


19.9 


o3 


201.0 


28.3 


63 


260. 


.4 


36.6 


24 


23.8 


o3.3 


84 


83.2 


II. 7 


44 


142.6 


20.0 


04 


202.0 


28.4 


64 


261 


4 


36.7 


25 


24.8 


o3.5 


85 


84.2 


11.8 


45 


143.6 


20.2 


o5 


203.0 


28.5 


65 


262 


.4 


36.9 


26 


25.7 


o3.6 


86 


85.2 


12.0 


46 


144.6 


20.3 


06 


204.0 


28.7 


66 


263 


.4 


37.0 


27 


26.7 


o3.8 


87 


86.2 


12. 1 


47 


145.6 


20.5 


07 


2o5.o 


28.8 


67 


264 


.4 


37.2 


28 


27.7 


03.9 


88 


87.1 


12.2 


48 


146.6 


20.6 


08 


206.0 


28.9 


68 


265 


4 


37.3 


29 


28.7 


04.0 


89 


88.1 


ia.4 


49 


147.5 


20.7 


09 


207.0 


29.1 


69 


266 


.4 


37.4 


JO 

3i 


29.7 
3o.7 


04.2 


90 
91 


89.1 


12.5 
12.7 


5o 
i5i 


148.5 


20.9 


10 
211 


208.0 


29.2 


70 
271 


267. 


4 


37.6 


04.3 


90.1 


149.5 


21.0 


208.9 


29.4 


268. 


4 


37.7 


32 


3i.7 


04.5 


92 


91. 1 


12 8 


52 


i5o.5 


21.2 


12 


209.9 


29.5 


72 


269, 


4 


37 9 


33 


32.7 


04.6 


93 


92.1 


12 9 


53 


i5i.5 


21.3 


i3 


210.9 


29.6 


73 


270. 


3 


38.0 


34 


33.7 


04.7 


94 


93.1 


i3 1 


54 


i52.5 


21.4 


i4 


211.9 


29.8 


74 


271. 


.3 


38.1 


35 


34.7 


04.9 


95 


94.1 


l3.2 


55 


i53.5. 


21.6 


i5 


212.9 


29.9 


75 


272. 


.3 


38.3 


36 


35.6 


o5.o 


96 


95.1 


i3 4 


56 


i54.5 


21.7 


16 


213.9 


3o.i 


76 


273 


.3 


38.4 


37 


36.6 


o5.i 


97 


96.1 


i3.5 


57 


i55.5 


21.9 


17 


214.9 


3o.2 


77 


274 


.3 


38 6 


36 


37.6 


o5.3 


98 


97.0 


i3.6 


58 


i56.5 


22.0 


18 


215.9 


3o.3 


78 


275 


.3 


38.7 


39 38.6 


o5.4 


99 


98.0 


i3.8 


59 


157.5 


22.1 


»9 


216.9 


3o.5 


- 79 


276 


.3 


38.8 


40 
4i 


39.6 


o5.6 


100 


99.0 


13.9 


60 
161 


i58.4 


22.3 


20 
221 


217.9 


3c».6 


80 
281 


277. 


3 


39.0 


40.6 


o5.7 


lOI 


100. 


14.1 


159.4 


22.4 


218.8 


3o.8 


278. 


3 


39.1 


42 


4i.6 


o5.8 


02 


lOI.O 


l4.2 


62 


160.4 


22.5 


22 


219.8 


30.9 


82 


279. 


3 


39.2 


43 


42.6 


06.0 


o3 


102.0 


14.3 


63 


161.4 


22.7 


23 


220.8 


3i.o 


83 


280. 


2 


39.4 


44 


43.6 


06.1 


o4 


io3.o 


i4.5 


64 


162.4 


22.8 


24 


221.8 


3i.a 


84 


281. 


2 


39.5 


45 


44.6 


06.3 


o5 


104.0 


i4.6 


65 


i63.4 


23. 


25 


222.8 


3i.3 


85 


282. 


2 


39.7 


46 


45.6 


06.4 


06 


io5.o 


i4.8 


66 


164.4 


23.1 


26 


223.8 


3i.5 


86 


283. 


2 


39.8 


47 


46.5 


06.5 


07 


106.0 


i4.9 


67 


i65.4 


23.2 


27 


224.8 


3i.6 


87 


284. 


2 


39.9 


48 


47.5 


06.7 


08 


106.9 


i5 


68 


166.4 


23.4 


28 


225.8 


3i.7 


88 


285. 


2 


4o.i 


49 


48.5 


06.8 


09 


107.9 


l5 2 


69 


167.4 


23.5 


29 


226.8 


31.9 


89 


»86, 


2 


4o.2 


5o 
5i 


49.5 


07.0 
07.1 


10 


108.9 


i5'.3 


70 

171 


168.3 


23.7 


3o 


227.8 


32. 


90 
291 


287. 


2 


40.4 


5o.5 


III 


109.9 


i5.4 


169.3 


23.8 


23 1 


228.8 


32.1 


288. 


2 


40.5 


52 


51.5 


07.2 


12 


no. 9 


i5.6 


72 


170.3 


23.9 


32 


229.7 


32.3 


92 


289. 


2 


40.6 


53 


52.5 


07.4 


i3 


III. 9 


i5.7 


73 


171. 3 


24.1 


33 


23o.7 


32.4 


93 


290. 




4o.8 


54 


53.5 


07.5 


i4 


112. 9 


i5.9 


74 


172.3 


24.2 


34 


23i.7 


32.6 


94 


291. 




40.9 


55 


54.5 


07.7 


i5 


113.9 


16.0 


75 


173.3 


24.4 


35 


232.7 


32.7 


95 


292. 




4i.i 


56 


55.5 


07.8 


16 


114.9 


16.1 


76 


•174.3 


24.5 


36 


233.7 


32.8 


96 


293. 




4i.2 


57 


56.4 


07.9 


17 


115.9 


16.3 


77 


175.3 


24.6 


37 


234.7 


33.0 


97 


294. 




41.3 


58 


57.4 


08.1 


18 


116.0 

iiT.d 


16.4 


78 


176.3 


24.8 


38 


235.7 


33.1 


98 


295. 




41.5 


59 


58.4 


08.2 


19 


16.6 


Z9 


177.3 


24.9 


39 


236.7 


33.3 


.99 


29b. 




4i 6 


60 


59.4 


08.4 


20 


118. 8 


16.7 


80 
Dist. 


178.2 


25.1 


4o 
Dist. 


237.7 


33.4 


3oo 
Dist. 


297. 




41.8 
Lat. 


Dist. Dep. 


Lat. 


Dist. 


Dep. 


Lat. 


Dep. 


Lat. 


Dep. 


Lat 


Dep. 1 












[For 82 Degrrees. 



TABLE II tP^«« 
Difierence of Latitude and Departure for 9 Degrees. 


Out. 


1 Lat. 


Dep. 


Dist. 


Lat 


Dep. 


Dist. 
121 

22 
23 

24 
25 
26 

27 
28 

?9 
3o 

i3i 

32 

33 

34 
35 
36 

37 
38 

4o 

i4i 
42 
43 
44 
45 
46 

47 
48 

t 

i5i 

52 

53 

54 
55 
56 

57 
58 

60 

161 
62 
63 

64 
65 
66 

67 
68 

69 

70 

171 

73 

74 
75 
76 

77 
78 

Z9 
80 


Lat 


Dep. 


Dist. 

181 
82 
83 

84 
85 
86 

87 
88 

89 

9^ 
191 

95 

96 

9Z 
98 

99 
aoo 

201 
02 
o3 

04 
o5 
06 

07 
08 
09 
10 

an 
12 
i3 

.14 

i5 

•16 

17 
18 

19 
20 

221 
22 

23 

24 

25 

26 

27 
28 

3o 

23l 
32 

33 

34 
35 
36 

37 
38 

40 
Dist. 


Lat 


Dep. 


Dist. 

241 
42 
43 

44 
45 
46 

47 
48 

49 
5o 


Lat. 


Dep. 


I 
a 
3 

4 
5 
6 

7 
8 

9 

lO 

II 

12 

i3 

i4 
i5 
i6 

17 
i8 

'9 

20 


OI 
02 

o3 
o4 
o4 
o5. 
o6 

07 
08 

09 


.0 
.0 
.0 
.0 

•9 
•9 
•9 
•9 
•9 
■9 


oo.a 
00.3 
00.5 
00.6 
00.8 
00.9 
or .1 
01.3 

01.4 
01.6 


61 
6a 
63 

64 
65 
66 
67 
68 

69 

70 

71 
72 
73 
74 
75 
76 

77 
78 

Z9 
80 

81 
82 
83 

84 
85 
86 

87 
88 

89 
90 

9» 
92 

93 

96 

9Z 
98 

99 
100 

lOI 

02 
o3 

04 
o5 
06 

07 
08 
09 
10 


60. a 
61. a 
62. a 
63.2 
64. a 
65. a 
66. a 
67. a 
68. a 
69.1 


09.5 
09.7 
09.9 
ib.o 
10.2 
10.3 
10.5 
10.6 
10.8 
II. 


119. 5 
120.5 
121. 5 

122.5 

123.5 
124.4 
125.4 
126.4 
127.4 
128.4 


16.9 
19. 1 
19.3 

T9.4 
19.6 

19.7 
19.9 
20.0 
20.2 
20.3 


178.8 

179.8 
180.7 
181 .7 
182.7 
183.7 

134.7 
185.7 

186.7 
187.7 


28.3 
28.5 
28.6 
28.8 
28.9 
29.1 
29.3 
29.4 
29.6 
29.7 


238. 
239. 
240. 
241. 
242. 
243. 
244. 
244. 
245. 
246. 










9 
9 
9 


37.7 

37.9 
38. 

38.2 

38.3 

38.5 

38.6 

38.8 

39.0 

39.1 

39.3 

39.4 
39.6 
39.7 
39.9 
4o.o 

4o.2 

40.4 

4o.5 

40.7 


10 
II 
12 
i3 

i4 
i5 
16 

17 
18 

19 


■9 

% 

.8 
.8 
.8 
.8 
.8 
.8 
.8 


01.7 
01.9 
02.0 
02.2 
02.3 
02.5 
02.7 
02.8 
o3.o 
o3.i 


70.1 
71. 1 
72.1 
73.1 
74.1 
75.1 
76.1 
77.0 
78.0 
79.0 


II. I 
11.3 

11.4 
11.6 
11.7 
11.9 
12.0 
12.2 
12.4 

12.5 


129.4 
i3o.4 
i3i.4 
i32.4 
i33.3 
i34.3 
135.3 
i36.3 
137.3 
138.3 


20.5 
20.6 
20.8 
21.0 
21. 1 

21.3 

21.4 
21.6 
21.7 
21.9 


188.6 
189.6 
190.6 
191 .6 
193.6 
193.6 
194.6 
195.6 
196.5 
197.5 


29.9 
3o.o 
3o.a 
3o.3 
3o.5 
3o.7 
3o.8 
3i.o 
3i.i 
3i.3 


25l 
52 

53 

54 
55 
56 

57 
58 

60 

261 
62 
63 

64 
65 
66 

67 
68 

69 

70 

271 
72 
73 
74 
75 
76 
77 
78 

Z9 
80 

281 
82 
83 

84 
85 
86 

87 
88 

89 
90 

291 

91 
93 

96 

9Z 
98 

,99 
3oo 

Dist. 


247- 
248, 

249. 
25o, 

25l. 
252. 

253. 

254. 

255. 
256. 


9 
9 
9 
9 

8 
8 
8 
8 


21 
22 
23 

24 
25 
26 

27 
28 

3o 
3i 

32 

33 
34 
35 
36 

37 
38 

39 
4o 

4i 

42 

43 
44 
45 
46 
4i 
48 

t 


20 
21 
22 

23 

24 

25 

26 

27- 

28 

29. 

3o. 
3i. 

32. 

33. 

34. 
35. 
36. 
37. 
38. 
39. 


•7 
■7 
.7 
•7 
.7 
•7 
•7 
'7 
.6 
6 

6 
.6 
.6 
6 
6 
6 
5 
.5 
.5 
5 


o3.3 
o3.4 
o3.6 
o3.8 
03.9 
o4.i 
04.2 

04.4 
04.5 

04.7 


80.0 
81.0 
82.0 
83. 
84.0 

84.9 
85.9 

86.9 

87.9 

88.9 


12.7 

12.8 

i3.o 
i3.i 
i3.3 
i3.5 
i3.6 
i3.8 
13.9 
i4.i 


139.3 
i4o.3 
i4i.2 
142.2 
143.2 
144.2 
145.2 
146.2 

l47-2 

i48.2 


22.1 
22.2 
22.4 
22.5 
22.7 
22.8 
23.0 

23.2 

23.3 
23.5 


198.5 
199.5 
200.5 
201.5 
202.5 
2o3.5 
204.5 
2o5.4 
206.4 
207.4 


3i.4 
3i.6 
3i.8. 
31.9 

33.1 

32. a 
32.4 
32.5 
32.7 
3a. 9 


257. 
258. 
259. 
260. 
261. 
262, 
263. 
364. 
265. 
266 


8 
8 
8 

.7 
7 
'7 
•7 
■7 
•7 
.7 


40.8 
4i .0 
4i.i 
4i.3 
4i.5 
4i.6 
4i.8 

41.9 
42.1 
42.2 

42.4 
42.6 
42.7 
42.9 
43.0 
43.2 
43.3 
43.5 
43^.6 
43.8 


04.8 
o5.o 
o5.2 
o5.3 
o5.5 
o5.6 
o5.8 
05.9 
06.1 
06.3 


89.9 
90.9 
91.0 
92.8 
93.8 
94.8 
95.8 
96.8 
97.8 
98.8 


14.2 

14.4 
14.5 

14.7 

,4.9 
i5.o 

l5.2 

i5.3 
i5.5 
i5.6 

i5.8 
16.0 
16. 1 
16.3 

16.4 
16.6 

16.7 
16.9 

17. 1 
17.2 


149. 1 
i5o.i 
i5i.i 

l52.1 

i53.i 

i54.i 
I55.I 
i56.i 
157.0 
i58.o 


23.6 
23.8 
23.9 
24.1 
24.2 

24.4 
24.6 

24.7 
24.9 
25.0 


208.4 
209.4 
210.4 
211 .4 

212.4 

2i3.3 

214.3 

215.3 
216.3 
217.3 


33.0 
33.2 
33.3 
33.5 
33.6 
33.8 
33.9 
34.1 
34.3 

34.4 


267 

268 

269 

270 

271 

272 

273. 

274 

275 

276 


.7 

•7 
.6 

.6 

.6 

.6 

6 

.6 

.6 

6 


40. 

4i. 

42 

43. 

44. 
45. 
46. 

47. 
48. 

49. 


.5 
.5 
.5 
5 
4 
4 
4 
4 
4 
4 


06.4 
06.6 
06.7 
06.9 
07.0 
07.2 

07.4 
07.5 
07.7 
07.8 


99.8 
100.7 
101.7 
102.7 
io3.7 

104.7 
io5.7 

106.7 

107.7 

108.6 


159.0 
160.0 
161 .0 
162.0 
i63.o 
164.0 

164.9 
165.9 
166.9 
167.9 


25.2 

25.3 
25.5 
25.7 
25.8 
26.0 
26.1 
26.3 

26.4 
26.6 


218.3 
219.3 
220.3 
221.2 
222.2 

223.2 
224.2 
225.2 
226.2 
227.2 


34.6 
34.7 

34.9 
35.0 

35.2 

35.4 
35.5 
35.7 
35.8 
36. 


277 
278 
279 
280 
281 
282 
283 
284 
285 
286 


.5 

.5 
.5 
.5 
.5 
.5 
.5 
.5 
.4 
4 


44.0 

44.1 
44.3 

44.4 
44.6 

44.7 

44.9 
45.1 

45.2 
45.4 


5i 

52 

53 

54 
55 
56 

57 
58 

6o 


5o. 
5i. 

52. 

53, 
54. 
55. 
56. 

57. 
58. 

59. 


4 
4 
3 
3 
3 
3 
3 
3 
3 
3 


08.0 
08.1 
08.3 
08.4 
08.6 
08.8 
08.9 
09.1 
09. a 
09.4 


III 
12 
i3 

i5 
16 

18 
19 

ao 
Dist. 


109.6 
110.6 
1 1 1. 6 
112. 6 
ii3.6 
ii4.6 
ii5.6 
116. 5 
117. 5 
118. 5 


17.4 
17.5 
17.7 
17.8 
18.0 
18. 1 
18.3 
18.5 
18.6 
18.8 


168.9 
169.9 
170.9 

171.0 
172.8 
173.8 
174.8 
175.8 
176.8 
177.8 


26.8 
26.9 
27.1 
27.2 

27.4 
27.5 
27.7 
27.8 
28.0 
28.2 


228. a 
229.1 

230.I 
23I.I 
232.1 

233.1 
234.1 
235.1 
236.1 
237.0 


36.1 
36.3 

36.4 
36.6 
36.8 
36.9 
37.1 
37.2 

37.4 
37.5 


287 
288 
289 
290 
291 
292 
293 
294 
295 
296 


4 
.4 
.4 
.4 
.4 
.4 
.3 
.3 
.3 
.3 


45.5 

45.7 
45.8 
46.0 
46.1 
46.3 
46.5 
46.6 
46.8 
46.9 


Digt. De 


bJ 


Lat 


Dep. 


Lat. 


Dist. 


Dep. 


Lat. 


Dep. 


Lat. 


Dep. 


Lat. 






[For 81 Degrees. 



Pae«26] TABLE II. 

DifTerence of Latitude and Departure for 10 Degrees. 


Dist. 

I 

2 

3 

4 
5 
6 

7 
8 

9 

10 

II 

12 

i3 

i4 
i5 
i6 

17 
iS 

19 
20 

21 

22 

23 

24 

25 

26 

27 
28 

?9 
3o 


Lat. 


Dep. 


Dist. 

61 
62 
63 

64 
65 
66 

67 
68 

69 

70 


Lat. 


Dep. 

10.6 
10.8 
10.9 
II .1 
II. 3 
II. 5 
11.6 
11.8 
12.0 
12.2 


Dist. 

121 
22 

23 

24 

25 

26 

27 
28 

It 

i3i 

32 

33 

34 
35 
36 

37 
38 

39 
40 

i4i 
42 
43 

44 
45 
46 

4l 
48 

5o 
i5i 

52 

53 

54 

• 55 

56 

57 
58 

161 
62 
63 

64 
65 
66 
61 
68 
69 
70 

171 

72 

73 

74 

75 

76 

77 
78 

80 

Dist. 


Lat. 


Dep. 


Dist. 

181 
82 
83 

84 
85 
86 
87 
88 
89 

90 
191 

95 

9^ 
96 

9Z 
98 

99 
200 

201 
02 
o3 

o4 
o5 
06 

07 
08 
09 
10 

211 
12 
i3 

i4 
i5 
16 

17 
18 

19 
20 

221 
22 

23 

24 

25 

26 

27 
28 

?9 
3o 

23l 
32 

33 

34 
35 
36 

37 
38 

""? 
40 

Dist. 


Lat. 


Dep. 


Dist. 


Lat. , Dop. 


01 .0 
02.0 
o3.o 
03.9 
04.9 
05.9 
06.9 

07.9 
08.9 
09.8 


00.2 
00.3 
00.5 
00.7 

00 .9 

01 .0 
01.2 

01.4 
01.6 

01 .7 

ox. 9 

C2.I 
C2.3 
C2.4 

02.6 

•D2.8 

o3.o 
o3.i 
o3.3 
o3.5 


60.1 
61. 1 
62.0 
63.0 
64.0 
65. 
66.0 
67.0 
68.0 
68.9 


119. 2 
1 20. 1 
121. 1 
122. 1 

123. 1 

124. 1 

125. I 

126. 1 
127.0 
128.0 


21.0 
21.2 
21.4 

21.5 

21.7 
21.9 
22.1 
22.2 
22.4 
22.6 


178.3 
179.2 
180.2 
181. 2 
182.2 
i83.2 
184.2 
i85.i 
186. 1 
187. 1 


3i.4 
3i.6 
3i.8 

32. 
32.1 

32.3 
32.5 
32.6 
32.8 
33.0 

33.2 
33.3 
33.5 

33.7 
33.9 
34.0 
34.2 

34.4 
34.6 

34.7 


241 
42 
43 

44 
45 
46 

47 
48 

5o 

25l 

52 

53 

54 
55 
56 

57 
58 

60 

261 
62 
63 
64 
65 
^ 
61 
68 
69 
70 

271 
72 
73 
74 
75 
76 
77 
78 

79 
80 

281 
82 
83 

84 
85 
86 

87 
88 

89 
90 

291 

95 

9^ 

96 

9Z 
98 

,99 
3oo 

Dist. 


237.3 
238.3 
239.3 
240.3 
241.3 
242.3 
243.2 
244.2 
245.2 
246.2 


41.8 
42.0 
42.2 

42.4 
42.5 

42.7 
42.9 
43.1 
43.2 
43.4 


10.8 
11. 8 
12.8 
i3.8 
i4.8 
i5.8 
16.7 
17.7 
18.7 
19.7 


71 
72 
73 
74 
75 
76 
77 
78 

Z9 
80 

81 
82 
83 

S4 
85 
86 

87 
88 

89 
90 

91 

96 

98 

99 

100 

lOI 

02 
o3 

04 
o5 
06 
07 
08 
09 
10 

III 
12 
i3 

i4 
i5 
16 

17 
18 

19 
20 

Dist. 


69.9 
70.9 

71.9 
72.9 
73.0 
74.8 
75.8 
76.8 

77.» 
78.8 


12.3 

12.5 
12.7 
12.8 
i3.o 

l3.2 

i3.4 
i3.5 

i3.7 
13.9 


129.0 
i3o.o 
i3i.o 

l32.0 

132.9 
133.9 
134.9 
135.9 
i36.9 
137.9 


22.7 
22.9 

23.1 

23.3 
23.4 
23.6 
23.8 
24.0 
24.1 
24.3 


188. 1 
189. 1 
190.1 
191.1 
192.0 
193.0 
194.0 
195.0 
196.0 
197.0 


247.2 
248.2 
249.2 
25o.i 

25l.l 
252.1 

253.1 

254.1 

255.1 
256.1 


43.6 
43.8 
43.9 

44.1 
44.3 
44.5 
4A.6 
44.8 
45.0 
45.1 


20.7 
21.7 
22.7 
23.6 
24.6 
25.6 
26.6 
27.6 
28.6 
29.5 


o3.6 
o3.8 
04.0 
o4.2 
04.3 
04.5 

04.7 
04.9 
o5.o 
o5.2 


79.8 
80.8 
81.7 
82.7 
83 7 

84.7 
85.7 
86.7 
87.6 
88.6 


i4.i 
14.2 

i4.4 
i4.6 
14.8 

14.9 
i5.i 

i5.3 

i5.5 

i5.6 


I38.0 
139.8 
140.8 
i4i.8 
142.8 
143.8 
144.8 
145.8 
146.7 
147.7 


24.5 

24.7 
24.8 

25.0 
25.2 
25.4 
25.5 
25.7 
25.9 
26.0 


197.9 
198.9 

199.9 

200.9 

201.9 

202.9 

203.9 

204.8 

2o5.8 

206.8 


34.9 
35.1 
35.3 

35.4 
35.6 
35.8 
35.9 
36.1 
36.3 
36.5 


257.0 
258. 
259.0 
260.0 
261.0 
262.0 
262.9 
263.9 
264.9 
265.9 


45.3 
45.5 

45.7 
45.8 
46.0 
46.2 

46.4 
46.5 

46.7 
46.9 


3i 

32 

33 

34 
35 
36 

37 
38 

39 
40 

4i 
42 
43 

44 
45 
46 

47 
48 

5i 

52 

53 

54 
55 
56 

57 
58 

60 


3o.5 

3i.5 

32.5 

33.5' 

34.5 

35.5 

36.4 

37.4 

38.4 

39.4 


o5.4 
o5.6 
o5.7 
05.9 
06.1 
06.3 

06.4 
06.6 
06.8 
06.9 


89.6 
90.6 
91.6 
92.6 
93.6 
94.5 
95.5 
96.5 
97.5 
98.5 


i5.8 
16.0 
16. 1 
16.3 
16.5 

16.7 
16.8 
17.0 
17.2 
17.4 


148.7 

149.7 
i5o.7 

i5i.7 

i52.6 

153.6 

154.6 

i55.6 

1 56. 6 

157.6 


26.2 
26.4 
26.6 
26.7 
26.9 
27.1 
27.3 
27.4 
27.6 
27.8 


207.8 
208.8 
209.8 
210.7 
211. 7 
212.7 
213.7 

214.7 
2x5.7 

216.7 


36.6 
36.8 
37.0 
37.2 
37.3 
37.5 
37.7 

37.9 
38. 

38.2 


266.9 
267.9 
268.0 
269.8 
270.8 
271.8 
272.8 
273.8 
274.8 
275.7 


47.1 
47.2 

47.4 
47.6 

47.8 

47.9 
48.1 

48.3 

48.4 
48.6 

48.8 
49.0 
49.1 
49.3 

49.5 
49.7 
49.8 
5o.o 
5o.2 
5o.4 


40.4 
41.4 
42.3 
43.3 
44.3 
45.3 
46.3 
47.3 
48.3 
49.2 

5o.2 

5l.2 
52.2 

53.2 

54.2 

55.1 
56.1 
57.1 
58.1 
59.1 


07.1 
07.3 
07.5 
07.6 
07.8 
08.0 
08.2 
08.3 
08.5 
08.7 


99.5 
100.5 
101.4 
102.4 

io3.4 
104.4 
io5 4 

106,4 
107.3 
108.3 


17.5 

17.7 

17.9 
18. 1 

18.2 
18.4 
18.6 
18.8 
18.9 
19.1 


1 58. 6 
159.5 
160.5 
161.5 
162.5 
163.5 
164.5 
i65.4 
166.4 
167.4 


28.0 
28.1 
28.3 
28.5 
28.7 
28.8 
29.0 
29.2 
29.3 
29.5 


217.6 
218.6 
219.6 
220.6 
221.6 
222.6 

223.6 

224.5 

225.5 

226.5 


38.4 
38.5 
38.7 
38.9 
39.1 
39.2 

39.4 
39.6 
39.8 
39.9 


276.7 
277.7 
278.7 
279.7 
280.7 
281.7 
282.6 
283.6 
284.6 
285.6 


08.9 
09.0 
09.2 
09.4 
09.6 
09.7 
09.9 
10. 1 
10.2 
10.4 


109.3 
no. 3 
III. 3 
112. 3 
ii3.3 
114.2 

Il5.2 

116. 2 
117. 2 
118.2 


19.3 

19.4 

19.6 
19.8 
20.0 
20.1 
20.3 
20.5 
20.7 
20.8 

Lat. 


168.4 
169.4 
170.4 
171 -4 
172.3 
173.3 
174.3 
175.3 
176.3 
177.3 


29.7 
29.9 
3o.o 
3o.2 
3o.4 
3o.6 
30.7 
30.9 
3i .1 
3i.3 


227.5 

228.5 

229.5 
23o.4 
23i.4 

232.4 

233.4 
234.4 
235.4 
236.4 


4o.i 
4o.3 
4o.5 
4o.6 
40.8 
4i.o 
4i.2 
41.3 
4i.5 
41.7 


286.6 
287.6 
288.5 
289.5 
290.5 
291.5 
292.5 
293.5 
294.5 
295.4 


5o.5 
50.7 
50.9 
5i .1 
5i .2 

5i.4 
5i.6 
51.7 
51.9 

52.1 

Lat. 


Dist. 


Dep. 


Lat. 


Dep. 


Dep. Lat. | 


Dep. 


Lat. 


Dep. 








[FiT 30 Degpe 


es. 



TABLE II. [I'^Bcai 
Diflference of Latitude and Departure for 11 Degrees. 


Dist. 


Lau 


Dep. 


Dist. 

61 
62 
63 

64 
65 
66 

67 
68 

69 

70 

71 
72 
73 
74 
75 
76 
77 
78 

Z^ 
80 

81 
82 
83 

84 
85 
86 

87 
88 

89 

90 

9« 

92 

93 

96 

9Z 
98 

99 

100 

lOI 

02 
o3 

04 
o5 
06 
07 
08 
09 
10 

IIT 
12 
l3 

i4 
i5 
16 

17 
18 

19 
20 

Dist. 


Lat. 

59.9 
60.9 
61:8 
62.8 
63.8 
64.8 
65.8 
66.8 
67.7 
68.7 


Dep. 

II. 6 
11.8 
12.0 
12.2 

12.4 
12.6 
12.8 
i3.o 

l3.2 

i3.4 


Dist. 

121 
22 

23 

24 

25 

26 

27 
28 

i3i 

32 

33 

34 
35 
36 

37 
38 

^9 
4o 

i4i 
42 
43 
44 
45 
46 

47 
48 

t 

i5i 

52 

53 

54 
55 
56 

57 
58 

60 

161 
62 
63 

(S4 
65 
66 

67 
68 

69 

70 


Lat. 


Dep. 


Dist. 

181 
82 
83 

84 
85 
86 

87 
88 

89 
90 

191 

93 
94 

96 

9Z 

98 

99 

200 

201 
02 
o3 

04 
o5 
06 

07 
08 
09 
10 

211 
12 
i3 

i4 
i5 
16 

17 
18 

»9 
20 

221 
22 

23 

24 

25 

26 

27 
28 

23 I 
32 

33 

34 
35 
36 

37 
38 

4o 
Dist. 


Lat. 


Dep. 

34.5 

34.7 

34.9 
35.1 

35.3 
35.5 
35.7 
35.9 
36.1 
36.3 


Dist. 

241 
42 
43 

44 
45 
46 

47 
48 

5o 

25 1 
52 

53 

54 
55 
56 

57 
58 

261 
62 
63 

64 
65 
66 

67 
68 

69 

70 

271 
72 
73 
74 
75 
76 
77 
78 

Z9 
80 

281 
82 

83 

84 
85 
86 

87 
88 

89 
90 

291 
9^ 

95 
90 

9Z 
98 

,99 
3oo 


Lat 

236.6 
237.6 
238.5 
239.5 
240.5 
241.5 
242.5 
243.4 
244.4 
245.4 


Dep. 

46.0 
46.2 

46.4 
46.6 

46.7 
46.9 

47-1 
47.3 
47.5 
47.7 


I 

2 

3 

4 
5 
6 

7 
8 

9 

lO 


01 .0 
02.0 
02.9 
03.9 

04.9 
05.9 

06.9 

07.9 

08.8 

09.8 


00.2 

00.4 
00.6 
00.8 

01 .0 

01. 1 
01.3 
01.5 
01.7 
01 .9 


118.8 
119. 8 
120.7 
121. 7 
122.7 
123.7 

124.7 
125.6 
126.6 
127.6 


23.1 

23.3 
23.5 
23.7 
23.9 
24.0 
24.2 

24.4 
24.6 
24.8 


177-7 
178.7 
179.6 
180.6 
181. 6 
182.6 
i83.6 
184.5 
185.5 
186.5 


II 

12 

i3 

i4 
i5 
i6 

17 
i8 

19 
20 

21 

22 
23 
24 
25 

26 

27 
28 

12 


10.8 
1 1. 8 
12.8 
i3.7 

14.7 
i5.7 
16.7 

17.7 
18.7 

19.6 

20.6 
21.6 
22.6 
23.6 
24.5 
25.5 
26.5 
27.5 
28.5 
29.4 


02.1 
02.3 
02.5 
02.7 
02.9 
o3.i 
o3.2 

o3.4 
o3.6 
o3.8 


69.7 
70.7 

71.7 
72.6 
73.6 
74.6 
75.6 
76.6 
77.5 
78.5 


i3.5 

i3.7 
13.9 

14.1 
14.3 
i4.5 
14.7 

,4.9 
i5.i 
i5.3 


128.6 
129.6 
i3o.6 
i3i.5 
i32.5 
133.5 
i34.5 
i35.5 
1 36. 4 
137.4 


25.0 

25.2 
25.4 

25.6 
25.8 
26.0 
26.1 
26.3 
26.5 
26.7 


187.5 
188.5 
189.5 
190.4 
191.4 
192.4 

193.4 

194.4 
195.3 
196.3 


36.4 
36.6 
36.8 
37.0 
37.2 

37.4 
37.6 
37.8 
38. 
38.2 


246.4 
247.4 
248.4 
249.3 
2.5o.3 
25i.3 

252.3 

253.3 
254.2 

255.2 


47-9 
48.1 

48.3 

48.5 

48.7 
48.8 
49.0 
49.2 

49.4 
49.6 

49.8 
5o.o 
5o.2 

5o.4 
5o.6 
5o.8 
5o.Q 
5i I 
5i.3 
5i.5 

5i.7 
5i .9 

52.1 

52.3 
52.5 
52.7 
52.9 
53.0 
53.2 
53.4 

53.6 
53.8 
54.0 
54.2 

54.4 
54.6 
54.8 
55.0 
55.1 
55.3 

55.5 

55.7 
55.9 
56.1 
56.3 
.56.5 

56.7 
56.9 
57.1 
57.2 

Lat. 


04.0 
04.2 

04.4 
04.6 
04.8 
o5.o 
o5.2 
o5.3 
o5.5 
o5.7 


79.5 
80.5 
81.5 
82.5 
83.4 
84.4 
85.4 
86.4 
87.4 
88.3 


i5.5 
i5.6 
i5.8 
16.0 
16.2 

16.4 
16.6 
16.8 
17.0 

17.2 


i38.4 
139.4 
140.4 
i4i.4 
142.3 
143.3 
144.3 
145.3 
146.3 
147.2 


26.9 
27.1 
27.3 
27.5 
27.7 
27.9 
28.0 
28.2 

28.4 
28.6 


197.3 
198.3 
199.3 
200.3 
201.2 
202.2 

203.2 
204.2 
205.2 
206.1 


38.4 
38.5 
38.7 
38.9 
39.1 
39.3 
39.5 
39.7 
39.9 
40. 1 


256.2 

257.2 

258.2 

259.1 
260.1 
261.1 
262.1 
263.1 

264 I 

265.0 


3i 

32 

33 

34 
35 

36 

37 
38 

4o 

41 
42 
43 

44 
45 
46 

47 
48 

t 

5i 

52 

53 

54 
55 
56 

57 
58 

60 
Dist. 


3o.4 
3i.4 
32.4 
33.4 
34.4 
35.3 
36.3 
37.3 
38.3 
39.3 

40.2 
4i .2 
42.2 
43.2 
44.2 
45.2 
46.1 

47.1 
48.1 

49-1 


05.9 
06.1 
06.3 
06.5 
06.7 
06.9 
07.1 
07.3 

07.4 
07.6 


89.3 
90.3 
91 .3 
92.3 
93.3 
94.2 
95.2 
96.2 
97.2 
98.2 


17.4 
17.6 

17.7 

17.9 
18. 1 

18.3 
18.5 
18.7 
18.9 
19. 1 


i48.2 
149.2 
i5o.2 

l5l.2 
l52.2 

1 53. 1 
i54.i 
1 55.1 
i56.i 
157. 1 


28.8 
29.0 
29.2 

29.4 
29.6 
29.8 
3o.o 
3o.i 
3o.3 
3o.5 


207.1 

208.1 

209.1 

210.1 

211 .0 

212.0 

2l3.0 

214.0 

2l5.0 

216.0 


4o.3 
40.5 
4o.6 
4o.8 
4i.o 
41.2 

41.4 
4i.6 
4i.8 
42.0 

42.2 

42.4 
42.6 
42.7 
42.9 
43.1 
43.3 
43.5 

43.7 
43.9 


266.0 
267.0 

268.0 

269.0 
269.9 

270.9 
271.9 
272.9 
273.9 
274.9 


07.8 
08.0 
08 2 
08.4 
08.6 
08.8 
09.0 
09.2 
09.3 
09.5 


99.1 
100. 1 
101. 1 
102. 1 
io3.i 
104. 1 
io5.o 
106.0 
107.0 
108.0 


19.3 
19.5 

'9-Z 
19.8 

20.0 

20.2 

20.4 
20.6 
20.8 
21.0 


i58.o 
159.0 
160.0 
161 .0 
162.0 
i63.o 
163.9 
164.9 
165.9 
166.9 


30.7 
30.9 
3i .1 
3i.3 
3i.5 
3i.7 
31.9 

32.1 
32.2 

32.4 


216.9 
217.9 
218.9 
219.9 
220.0 
221 .0 
222.8 
223.8 
224.8 
225.8 


275.8 
276.8 

277.8 

278.8 
279.8 
280.7 

281.7 
282.7 

283.7 
284.7 


5o.i 
5i .0 
52.0 
53.0 
54.0 
55.0 
56.0 
56.9 

57.9 
58.9 


09.7 
09.9 
10. 1 
10.3 
10.5 
10.7 
10.9 
II .1 
II .3 
1 1. 4 


109.0 
109.9 
110.9 
III. 9 
112. 9 
113.9 

114.Q 
ii5.8 
116. 8 
117. 8 


21.2 
21:4 
21.6 
21.8 
21 .9 

23.1 
22.3 
22.5 
22.7 
22.9 


171 

72 
73 
74 
75 
76 
77 
78 

79 
80 

Dist. 


167.9 
168.8 
169.8 
170.8 
171. 8 
172.8 

173.7 
174.7 
175,7 
176.7 


32.6 
32.8 
33.0 
33.2 

33.4 
33.6 
33.8 
34.0 
34.2 
34.3 


226.8 
227.7 
228.7 
229.7 
230.7 
231.7 
232.6 

233.6 
234.6 
235.6 


44.1 
44.3 
44.5 
44.6 
44.8 
45.0 
45.2 

45.4 
45.6 
45.8 


285 7 
286.6 
287.6 
288.6 
289.6 
290.6 
291.5 
292.5 
293.5 
294.5 


hep. 


Lai. 


Dep. Lat. 


Dep. 


Lat. 


Dep. 


Lat. 


Dist. 


Dep. 


[Fot; 79 Degrees. 



• 

«^»l TABLE II. 

Difference of Latitude and Departure for 12 Degrees. 


Dist. 

I 

2 

3 

4 
5 
6 

7 
8 

9 

lO 

II 

12 

i3 

i4 
i5 
i6 

17 
i8 

'9 

20 


Lat. 


Dep. 


Dist. 

61 
62 
63 

64 
65 
66 

67 
68 

69 

70 

71 
72 

73 
74 
75 
76 

77 
78 

Z9 
80 

81 
82 
83 

84 
85 
86 

87 
88 

89 
90 

91 
92 

96 

9Z 
98 

99 

100 

lOI 

02 
o3 

04 
o5 
06 

07 
08 

09 

10 

III 
12 
i3 

i4 
i5 
16 

17 
18 

»9 

20 

Dist. 


Lat 


Dep. 


Dist. 

121 

22 

23 

24 
25 

26 

27 
28 

3o 
i3i 

32 

33 

34 
35 
36 

37 
38 

39 
4o 

i4i 
42 
43 
44 
45 
46 

47 
48 

i5i 

52 

53 

54 
55 
56 

57 
58 

161 
62 
63 

64 
65 
66 

67 
68 
69 
70 

171 

72 

73 
74 
75 
76 
77 
78 

Z9 
80 

Dist. 


Lat. 


Dep. 


Dist. 

181 
82 
83 

84 
85 
86 

87 
88 

89 
90 

191 
9? 

9^ 
96 

•97 
98 

99 
200 

201 
02 
o3 

04 
o5 
06 
07 
08 
09 
10 

211 
12 
1 3 

i4 
i5 
16 

17 
18 

19 
20 

221 
22 

23 

24 

25 

26 

27 
28 

23 1 
32 

33 

34 
35 
36 

37 
38 

^9 
4o 

Dist. 


Lat. 


Dep. 


Dist.| 


Lat. 


Dep. 


OI .0 
02.0 

02.9 
o3.9 

04.9 
o5.9 

06.8 

07.8 

08.8 

09.8 


00.2 

00.4 
00.6 
00.8 
01 .0 
01.2 
01.5 
01.7 
01,9 
02.1 


59.7 
60.6 
61.6 
6a. 6 
63.6 
64.6 
65.5 
66.5 
67.5 
68.5 


12.7 
12.9 
i3.i 
i3.3 
i3.5 

i3.7 
13.9 

14.1 
i4.3 
14.6 


118.4 
119. 3 
120.3 
121. 3 
122.3 

123.2 

124.2 

125.2 
126,2 
127.2 


25.2 

25.4 
25.6 
25.8 
26.0 
26.2 

26.4 
26.6 
26.8 
27.0 


177. 
178. 

179- 
180. 
181. 
181. 
182. 
i83, 
j84. 
i85. 








9 
9 
9 

I 


37.6 
37.8 
38.0 
38.3 
38.5 
38.7 
38.9 
39.1 
39.3 
39.5 


241 
42 
43 
44 
45 
46 

47 
48 

t 

25l 
52 

53 

54 
55 
56 

57 
58 

60 

261 
62 
63 

64 
65 
66 

67 
68 

69 

70 

271 
72 
73 
74 

75 
76 
77 
78 

Z9 
80 

281 
82 
83 

84 
85 
86 

87 
88 

89 
90 

291 

9^ 

9i 
96 

9Z 
98 

3oo 


235.7 
236.7 
237.7 
238.7 
239.6 
240.6 
241.6 
242.6 
243.6 
244.5 


5o.i 
5o.3 
5o.5 
5o.7 
50.9 
5i.i 

5i.4 
5i.6 
5i.8 

52. 
52.2 

52.4 
52.6 
52.8 
53.0 
53.2 

53.4 
53.6 
53.8 
54.1 


10.8 
II. 7 

12.7 
13.7 

14.7 
15.7 

16.6 

17.6 

18.6 

19.6 


02.3 

02.5 

02.7 
02.9 
o3.i 
o3.3 
o3.5 
o3.7 
04.0 
04.2 


69.4 
70.4 
71.4 
72.4 
73.4 
74.3 
75.3 
76.3 
77.3 
78.3 


14.8 
i5.o 

l5.2 

i5.4 
i5.6 
i5.8 
16.0 
16.2 

16.4 
16.6 


128. 1 
129. 1 

i3o.i 
i3i.i 

l32.0 

I33.0 
i34.o 
i35.o 
i36.o 
i36.9 


27.2 

27.4 
27.7 
27.9 
28.1 
28.3 
28.5 
28.7 
28.9 
29.1 


186. 
187. 
188. 
189. 
190. 
191. 
192. 
193. 

194. 
195. 


8^ 
8 
8 
8 

7 
7 
7 
7 

I 


39.7 
39.9 
4o.i 
4o.3 
4o.5 
4o.8 
4i.o 

4l.2 

41.4 
4i.6 


245.5 
246.5 
247.5 
248.4 
249.4 
25o.4 
25i.4 
252.4 
253.3 
254.3 


21 
22 
23 

24 
25 
26 
27 
28 

L' 

3i 

32 

33 

34 
35 
36 

37 
38 

4o 
4i 

42 

43 

44 
45 
46 

47 
48 

5o 


20.5 
21.5 
22.5 
23.5 
24.5 
25.4 
26.4 
27.4 
28.4 
29.3 


04.4 
04.6 
04.8 
o5.o 

05.2 

o5.4 
o5.6 
o5.8 
06.0 
06.2 


79.2 
80.2 
81.2 
82.2 
83.1 
84.1 
85.1 
86.1 
87.1 
88.0 


16.8 
17.0 
17.3 
17.5 
17.7 

17.9 
18. 1 

18.3 

18.5 

18.7 


137.9 
i38.9 
139.9 
140.9 
i4i.8 
142.8 
143.8 
144.8 
145.7 
146.7 


29.3 
29.5 
29.7 
29.9 
3o.i 
3o.4 
3o.6 
3o.8 
3i.o 

3l.2 


196. 

197. 

198. 

199. 

200. 

201 

202 

2o3 

204 

2o5 


6 
6 
6 
5 
.5 
.5 
.5 
.5 
.4 
.4 


4i.8 
42.0 
42.3 

42.4 
42.6 
42.8 
43.0 
43.3 
43.5 
43.7 


255.3 
256.3 
257.3 

258.2 

259.2 
260.2 
261.2 
262.1 
263.1 
264.1 


54.3 
54.5 

54.7 
54.9 
55.1 
55.3 
55.5 
55.7 
55.9 
56.1 


3o.3 
3i.3 
32.3 
33.3 
34.2 
35.2 
36.2 
37.2 
38.1 
39.1 

40. 1 

4i.i 
42.1 
43.0 
44.0 
45.0 
46.0 
47.0 

47.9 
48.9 


06.4 
06.7 
06.9 
07.1 
07.3 
07.5 
07.7 
07.9 
08.1 
08.3 


89.0 
90.0 
91.0 
91.9 
92.9 
93.9 

94.9 

97.8 

98.8 
99.8 
ioo.,7 
101.7 
102.7 
io3.7 

104.7 
io5.7 

106.6 

;07.6 


18.9 
19.1 
,9.3 
19.5 
19.8 
20.0 
20.2 

20.4 
20.6 
20.8 


147.7 
148.7 

149.7 
i5o.6 

i5i.6 

i52.6 

153.6 

i54.5 

i55.5 

i56.5 


3i.4 
3i.6 
3i.8 
32.0 

32.2 

32.4 
32.6 
32.9 
33.1 
33.3 


206 
207. 

208 

209. 
210 

211 

212. 
2l3. 
214. 
2l5. 


.4 
.4 
.3 
.3 
.3 
.3 
.3 
.2 
.2 
2 


43.9 
44.1 
44.3 
44.5 

44.7 
44.9 
45.1 
45.3 
45.5 
45.7 


265.1 
266.1 
267.0 
268.0 
269.0 
270.0 
270.9 
271.9 
272.9 
273.9 


56.3 
56.6 
56.8 
57.0 
57.2 

57.4 
57.6 
57.8 
58. 
58.2 


08.5 
08.7 
08.9 
09.1 
09.4 
09.6 
09.8 
10. 
10.2 
10.4 


21.0 
21.2 

21.4 
21.6 
21.8 
22.0 
22.2 
22.5 
22.7 
22.9 


157.5 
i58.5 
159.4 
160.4 
161.4 
162.4 
i63.4 
164.3 
i65.3 
166.3 


33.5 

33.7 
33.9 

34.1 
34.3 
34.5 

34.7 
34.9 
35.1 
35.3 


216. 

217. 
218. 
219. 
220. 

221. 
222. 
223. 
224. 
225. 


2 







45.9 
46.2 

46.4 
46.6 
46.8 
47.0 
47.2 
47.4 
47.6 
47.8 


274.0 
275.8 
276.8 
277.8 
278.8 
279.8 
280.7 
281.7 
282.7 
283.7 


58.4 
58.6 
58.8 
59.0 
59.3 
59.5 
59.7 
59.9 
60. 1 
60.3 


5i 

52 

53 

54 
55 
56 

57 
58 

Dist. 


49.9 
50.9 

5i.8 

52.8 

53.8 

54.8 

55.8 

56.7 

57.7 
58.7 


10.6 
10.8 
11. 
II. 2 

11.4 
II. 6 
11.9 

13. 1 
12.3 
12.5 


108.6 
109.6 
no. 5 
III. 5 
112. 5 
ii3.5 
114. 4 
ii5.4 
116.4 
117.4 


23.1 

23.3 
23.5 
23.7 
23.9 
24.1 
24.3 
24.5 
24.7 
24.9 


167.3 
168.2 
169.2 
170.2 
171. 2 
172.2 
173. 1 

174.1 
175. 1 
176. 1 


35.6 
35.8 
36. 
36.2 

36.4 
36.6 
36.8 
37.0 
37.2 
37.4 


226. 
226. 
227. 
228. 
229, 

23o. 

23l. 
232 

233. 

234. 




9 
•9 
•9 

% 

.8 
.8 
.8 
.8 


48.0 
48.2 
48.4 
48.7 
48.9 
49.1 
49.3 
49.5 

49-7 
49.9 


284.6 
285.6 
286.6 
287.6 
288.6 
289.5 
290.5 
291.5 
292.5 
293.4 


60.5 
60.7 
60.9 
61. 1 
61.3 
61.5 
61.7 
62.0 
62.2 
62.4 


Dep. 


Lau 


Dep. 


1 Lat. 


Dep. 


Lat. 


Dep. 


Lat. 


Dist. 


Deo. 


Lat. 


[For 78 De/arrees 



TABLE II. I4*a««» 
Difference of Latitude and Departure for 13 Degrees. 


Dist. 


Lat. 


Dep. 


Disi. 

61 
62 
63 

64 
65 
66 

67 
68 

69 
70 

71 
72 
73 
74 
75 
76 
77 
78 

Z9 
80 

81 
82 
83 

84 
85 
86 

87 
88 
89 
90 

9> 

96 

9Z 
98 

99 

100 

lOI 

02 
o3 

04 
o5 
06 
07 
08 
09 
10 

III 
12 
i3 

i4 
i5 
16 

17 
18 

19 
20 

Dist. 


Lat. iDep. 


Dist. 

121 
22 

23 

24 

25 

26 

27 
28 

i3i 

32 

33 

34 
35 
36 

37 
38 

4o 

i4i 
42 
43 
44 
45 
46 

47 
48 

i5i 

52 

53 

54 
55 
56 

57 
58 

60 

161 
62 
63 

64 
65 
66 

67 
68 
69 
70 
171 
72 
73 
74 
75 
76 
77 
78 

?? 
IMst. 


Lat. 


Dep. 


Dist. 

181 
82 
83 

84 
85 
86 

87 
88 

89 

90 
191 

91 

96 

9Z 
98 

99 

200 

201 
02 
o3 

04 
o5 
06 
07 
08 
09 
10 

211 
12 
i3 

i4 
i5 
16 

17 
18 

19 
20 

221 
22 

23 

24 

25 

26 

27 
28 

3o 

23 1 
32 

33 

34 
35 
36 

37 
38 

^9 
40 

Dist. 


Lat. 


Dep. 


Dist. 

24i 
42 
43 
44 
45 
46 

47 
48 

25l 
52 

53 

54 
55 
56 

57 
58 

261 
62 
63 

64 
65 
66 

67 
68 

69 

70 

271 
72 
73 
74 
75 
76 
77 
78 

Z9 
80 

281 
82 
83 

84 
85 

86 

87 
88 

89 

90 
291 

9? 

96 

91 
98 

o99 

3oo 


Lat. j Dep. 


I 

a 
3 

4 
5 
6 

I 
9 

ID 


OI.O 

01 9 
02.9 
03.9 

04.9 
o5.8 
06.8 
07.8 
08.8 
09.7 


00. a 
00.4 
00.7 
00.9 
01. 1 
01.3 
01.6 
01.8 

02. <r 
02.2 


59.4 
6S.4 
61.4 
62.4 
63.3 
64.3 
65.3 
66.3 
67.2 
68.2 


i3.7 

'i4.a 

14.4 
i4.6 
14.8 
i5.i 
i5.3 
i5.5 
i5.7 


117. 9 
118. 

119.8 

120.8 

121 .8 

122.8 

123.7 

124.7 
125.7 
126.7 


27.2 

27.4 
27.7 
27.9 
28.1 
28.3 
28.6 
28.8 
29.0 
29.2 


176.4 
177.3 
178.3 
179.3 
180.3 
181. a 
182.2 
i83.2 
184.2 
I85.I 


40.7 
40.9 
41.2 

4i.4 
4i.6 
4i.8 
42.1 
42.3 
42.5 
42.7 


234.8 
235.8 
236.8 

237.7 
238.7 

239.7 
240.7 

241.6 
242.6 
243.6 


54.2 
54.4 
54.7 
54.9 
55.1 
55.3 
55.6 
55.8 
56. 
56.2 

56.5 
56.7 
56.9 
57.1 
57.4 
57.6 
57.8 
58. 
58.3 
58.5 


II 
12 
l3 

i4 
i5 
i6 

17 
i8 

19 

20 

21 
22 
23 

24 
25 
26 

27 

28 

1? 


10.7 
II. 7 
12.7 
i3.6 
14.6 
i5.6 
16.6 
17.5 
18.5 
19.5 


02.5 
02.7 
02.9 

o3.i 

o3.4 
o3.6 
o3.8 
04.0 
04.3 
04.5 


69.2 
70.2 

71. 1 
72.1 
73.1 

74.1 
75.0 
76.0 
77.0 

77.9" 


16.0 
16.2 

16.4 
16.6 
16.9 
17. 1 
17.3 
17.5 
17.8 
18.0 


127.6 
12S.6 
129.6 
i3o.6 
i3i.5 
i32.5 
i33.5 
i34.5 
135.4 
i36.4 


29.5 
29.7 
29.9 
3o.i 
3o.4 
3o.6 
3o.8 
3i.o 
3i.3 
3i.5 


186. 1 
187. 1 
188. 1 
189.0 
190.0 
191 .0 
192.0 
192.9 
193.9 

194.9 


43.0 
43.2 

43.4 
43.6 
43.9 

44.1 
44.3 
44.5 
44.8 
45.0 


244.6 
245.5 
246.5 
247.5 
248.5 
249.4 
25o.4 

25i.4 
252.4 
253.3 


20.5 
21.4 
22.4 

23.4 

24.4 
25.3 
26,3 
27.3 
28.3 
29.2 


04.7 
04.9 
o5.2 

o5.4 
o5.6 
o5.8 
06.1 
06.3 
06.5 
06.7 


78.9 

79-9 
80.9 

81.8 

82.8 

83.8 

84.8 

85.7 

86.7 

87.7 


18.2 
18.4 
18.7 
18.9 

19.3 
19.6 
19.8 
20.0 
20.2 


137.4 
i38.4 
139.3 
i4o.3 
i4i.3 
142.3 
143.2 
144.2 
145.2 
146.2 


3i.7 
31.9 

32.2 

32.4 
32.6 
32.8 
33.1 
33.3 
33.5 
33.7 


195.8 
196.8 
197.8 
198.8 
199.7 
200.7 
201.7 
202.7 
2o3.6 
204.6 


45.2 
45.4 
45.7 
45.9 
46.1 
46.3 
46.6 
46.8 

47.0 
47.2 


254.3 
255.3 
256.3 

257.2 

258.2 

259.2 
260.2 
261. 1 
262.1 
263.1 


58.7 
58.9 
59.2 

59.4 
59.6 
59.8 
60.1 
60.3 
60.5 
60.7 


3i 

32 

33 

34 
35 
36 

37 
38 

4o 


3o.2 

3l.2 
32.2 

33.1 
34.1 
35.1 
36.1 
37.0 
38. D 
39.0 


07.0 
07.2 

07.4 
07.6 

07.9 
08.1 
08.3 
08.5 
08.8 
09.0 


88.7 
89.6 
90.6 
91.6 
92.6 
93.5 
94.5 
95.5 
96.5 
97.4 


20.5 
20.7 
20.9 
21. 1 

21.4 
21.6 
21.8 
22.0 
22.3 
22.5 


147. 1 
148.1 

149. 1 
i5o.i 
i5i.o 

l52.0 

i53.o 
i54.o 
154.9 
155.9 


34.0 
34.2 

34.4 
34.6 
34.9 
35.1 
35.3 
35.5 
35.8 
36. 


2o5.6 
206.6 
207.5 
208.5 
209.5 
210.5 
211. 4 
212.4 
2i3.4 
214.4 


47.5 

'47-7 

47-9 
48.1 

48.4 

48.6 

48.8 

49.0 

49.3 

49.5 


264.1 
.265.0 
266.0 
267. c 

268.0 
268.9 
269.9 
270.0 
271.8 

272.8 


61.0 
61.2 
61 4 
i6i.6 
61.9 
62.1 
62.3 
62.5 
62.8 
63. 


4i 

42 

43 

44 
45 
46 

47 
48 

t 

52 

53 

54 
55 
56 

57 
58 

66 


39.9 
40.9 

41.9 
42.9 
43.8 
44.8 
45.8 
46.8 

47.7 
48.7 


09.2 
09.4 
09.7 
09.9 

lO.I 

10.3 
10.6 
10.8 
II. 
II. 2 


98.4 
99.4 
100.4 
101.3 
102.3 
io3.3 
104.3 
io5.2 
106.2 
107.2 


22.7 
22.9 

23.2 

23.4 
23.6 
23.8- 

24.1 
24.3 
24.5 
24.7 


i56.9 
157.8 
i58.8 
159.8 
160.8 
161. 7 
162.7 
163.7 

164.7 
i65.6 


36.2 
36.4 
36.7 
36-9 
37.1 
37.3 
37.6 
37.8 
38.0 
38.2 


2i5.3 
216.3 
217.3 
218.3 
219.2 
220.2 
221.2 
222.2 

223.1 
224.1 


49.7 

49.9 
5o.2 

5o.4 
5o.6 
5o.8 
5i.i 
5i.3 
5i.5 
5i.7 


273.8 
274.8 
275.7 
276.7 
277.7 
278.7 

279.6 
280.6 
281.6 
282.6 


63.2 
63.4 
63.7 
63.9 

64.1 
64.3 
64.6 
64.8 
65 
65.2 

65.5 

65.7 
65.9 
66.1 

66.4 
66.6 
66.8 
67.0 
67.3 
67.5 


49.7 
50.7 

5i.6 

52.6 

53.6 

54.6 

55.5 

56.5 

57.5 

58.5 1 


II. 5 
II. 7 
11.9 
12 I 
12.4 
12.6 
12.8 
i3.o 
i3.3 
i3.5 


10S.2 
109.1 
no. I 
III. I 
112. 1 
ii3.o 
114.0 
i:5,c 
116. 
X16.9 


25.0 

25.2 

25.4 
25.6 
25.9 
26.1 
26.3 
26.5 
26. 3 
27.0 

Lat. 


166.6 
167.6 
168.6 
169.5 
170.5 
171. 5 
172.5 
173.4 
174.4 
175.4 


38.5 
38.7 
38.9 
39.1 

39.4 
39.6 
39.8 
4o.b 
4o.3 
4o.5 


225.1 
226.1 
227.0 
228.0 
229.0 

23o.o 

230.9 
231.9 
232.9 

233.8 


52.0 

52.2 

52.4 

52.6 
52.9 
53.1 
53.3 
53.5 
53.8 
54.0 


283:5 
284.5 

285.5 
286.5 
287.4 
288.4 
2S9.4 
290.4 
291 .3 
292.3 


Dist. 


Dep. ' Lat 


Dep 


Dep. 


Lat. 


Dep. 


Lat. 


Dist. 


Dep. 


Lat. 




[For 77 Degrees. 



FttgeaO] 



TABLE II. 
DifTerence of Latitude and Departure for 14 Degrees. 



Dist. 
I 

2 

3 

4 
5 
6 

7 
8 

9 

lO 

II 

12 

i3 

i4 
i5 
i6 

17 
i8 

'9 

20 

21 
22 
23 

M 

25 
26 

27 
28 

1 

3i 

32 

33 

34 
35 
36 

37 
38 

39 

4o_ 

4i 

42 

43 

44 
45 
46 

47 
48 

I 

5i 

52 

53 
54 

55 
56 

57 
58 



Lat. 

oi.o 
oi .9 
02.9 
03.9 
04.9 
o5.8 
06.8 
07.8 
08.7 

09-7 
10.7 
II .6 
12.6 
i3.6 
14.6 
i5.5 
16.5 
17.5 
18.4 
19-4 

20.4 
21.3 
22.3 
23.3 
24.3 

25.2 
26.2 

27.2 
28.1 
29.1 

3o.i 
3[.o 

32. o 

33.0 
34.0 
34.9 
35.9 
36.9 
37.8 
38.8 



Dep. 



00.2 
00.5 
00.7 
01.0 
01 .2 
01.5 
01.7 
01 .9 
02.2 
02.4 



02.7 
02.9 
o3.i 
o3.4 
o3.6 
03.9 
04.1 
04.4 
04.6 
04.8 



o5.i 
o5.3 
o5.6 
o5.8 
06.0 
06.3 
q6.5 
06.8 
07.0 
07.3 



07.5 
07.7 
08.0 
08.2 
08.5 
08.7 
09.0 
09.2 

09.4 
09.7 



39.8 
4o.8 

41.7 
42.7 

43.7 
44.6 
45.6 
46.6 
47.5 
48.5 

49.5 
5o.5 
5i.4 
52.4 
53.4 
54.3 
55.3 
56.3 



09.9 
:o.2 

0.4 
10.6 
[0.9 

I.I 

1.4 
1.6 

'•9 
2.1 



59,57.2 
60 ; 58 . 2 



2.3 

[2.6 

2.8 

[3.1 

[3.3 

[3.5 

3.8 

i4.o 

[4.3 J 

[4.5 



Dist. 



Dist. I Dep. 



Lat. 



61 
62 
63 

64 
65 
66 

67 
68 

69 

70 



71 
72 

73 

74 

75 

76 

77 
78 

Z9 
80 

Ti" 
82 

83 

84 
85 
86 

87 
88 
89 

9« 



Lat. 



91 

96 

98 

99 

100 

lOI 

02 
o3 

04 
o5 
06 
07 
08 
09 

10 



1x1 
12 
i3 

i4 
i5 
16 

17 
18 

»9 
ao 



Dist. 



59.2 
60.2 
61. 1 
62.1 
63.1 
64.0 
65.0 
66.0 
67.0 
67.9 



68.9 
69.0 
70.8 
71.8 
72.8 
73.7 

74.7 
75.7 
76.7 

77.6 



Dep. 



78.6 
79.6 
80.5 
81.5 
82.5 
83.4 
84.4 
85.4 
86.4 
87.3 



88.3 
89.3 
90.2 
91 .2 
92.2 
93.1 

94.1 
95.1 
96.1 
97.0 



4.8 
5.0 

5.2 

5.5 

5.7 
6.0 

6.2 

6.5 

6.7 
6.9 



7.2 
7.4 
7.7 

Z-9 
8.1 

8.4 
8.6 
8.9 
9.1 
9.4 



9.6 
9.8 
20.1 
20.3 
20.6 
20.8 
21.0 
21.3 
21.5 
21.8 



98.0 
99.0 

99-9 
00.9 

01. .9 

02.9 

o3.8 

04.8 

o5.8 

06.7 



07.7 
08.7 
09.6 
10.6 
11.6 
12.6 
i3.5 
14.5 
i5.5 
16.4 



Dep. 



22.0 
22.3 
22.5 

22.7 

23. o 
23.2 

23.5 
23.7 
24.0 
24.2 



24^4 

24.7 
24.9 

25.2 

25.4 
25.6 
25.9 
26 I 

26.4 
26.6 



26.9 
27.1 
27.3 
27.6 
27 8 
28.1 
28.3 
28.5 
28.8 
29.0 



Dist. 



Lat. 



121 
22 

23 

24 

25 

26 

27 
28 

3o 



i3i 

32 

33 

34 
35 
36 

37 
38 

39 

40 



Lat. 



i4i 
42 
43 

44 
45 
46 

47 
48 



i5i 

52 

53 

54 
55 
56 

57 
58 



161 
62 
63 

64 
65 
66 

67 
68 

69 

70 



171 
72 
73 
74 
75 
76 

77 
78 

Z9 
80 



Dist. 



17-4 
18.4 
19.3 
20.3 
21 .3 
22.3 

23.2 
24 . 2 
25.2 
26.1 



27.1 
28.1 
29.0 

3o.o 
3i .0 
32.0 
32.9 
33.9 

34.9 
35.8 



36.8 
37.8 
38.8 
39.7 
40.7 

41.7 
42.6 

43.6 

44.6 

45.5 



46.5 
47.5 
48.5 

49.4 
5o.4 
5i.4 
52.3 
53.3 
54.3 
55.2 



56.2 
57.2 
58.2 
59.1 
60.1 
61. 1 
62.0 
63. o 
64.0 
65. o 



Dep. 



29.3 
29.5 
29.8 
3o.o 
3o.2 
3o.5 
3o.7 
3i .0 
3i .2 
3i.4 



3i .7 
3i .9 

32.2 

32.4 
32.7 
32.9 
33.1 
33.4 
33.6 
33.9 



34.1 

34.4 
34.6 
34.8 
35.1 
35.3 
35.6 
35.8 
36.0 
36.3 



36.5 
36.8 
37.0 
37.3 
37.5 
37.7 
38.0 
38.2 
38.5 
38.7 



65.9 
66.9 
67.0 
68.8 
69.8 
70.8 

71.7 
72.7 

73.7 
74.7 



Dep. 



38.9 
39.2 
39.4 
39.7 
39.9 
40.2 

40.4 
40.6 
40.9 
4i .1 



41.4 
41.6 

41.9 
42.1 
42.3 
42.6 
42.8 
43.1 
43.3 
43.5 



Lat. 



Dist 

181 
82 
83 

84 
85 
86 

87 
88 
89 
90 



191 

92 
93 

96 

92 
98 

99 
200 



201 
02 
o3 

04 
o5 
06 
07 
08 
09 
10 



Lat. 



211 
12 
i3 

i4 
i5 
16 

17 
18 

19 
20 



75.6 
76.6 
77.6 
78.5 
79.5 
80.5 
81.4 
82.4 
83.4 
84.4 



85.3 
86.3 
87.3 
88.2 
89.2 
90.2 
91 .1 
92.1 
93.1 
94.1 



95.0 
96.0 
97.0 

97.9 
98.9 

99-9 
200.0 

201.8 

202.8 

2o3.8 



221 
22 

23 

24 

25 

26 

27 
28 

3o 



23l 
32 

33 

34 
35 
36 

37 
38 

39 
4o 



204.7 
205.7 
206.7 
207.6 
208.6 
209.6 
210.6 
211. 5 
212.5 
2i3.5 



214.4 
2i5.4 
216.4 
217.3 
218.3 
219.3 
220.3 
221.2 
222.2 

223.2 



224.1 
225.1 
226.1 
227.0 
228.0 
229.0 

23o.o 

230.9 
231.9 
232.9 



Dist.| Dep. 



De|>. 



43.8 
44.0 
44.3 
44.5 
44.8 
45.0 
45.2 
45.5 

45.7 
46.0 



46.2 
46.4 
46.7 
46.9 
47.2 
47.4 
47.7 

47.9 
48.1 

48.4 



48.6 
48.9 
49.1 
49-4 
49.6 

49.8 
5o.i 
5o.3 
5o.6 
5o.8 



5i.o 
5i.3 
5i.5 
5i.8 

52.0 

52.3 
52.5 
52.7 
53.0 
53.2 



53.5 
53.7 
53.9 
54.2 
54.4 
54.7 
54.9 
55.2 

55.4 
55.6 



55.9 
56.1 
56.4 
56.6 
56.9 
57.1 
57.3 
57.6 
57.8 
58.1 



DisU 



Lat. 



241 
42 
43 
44 
45 
46 
4i 
48 

t 



25l 
52 

53 

54 
55 
56 

57 
58 



261 
62 
63 
64 
65 
66 

67 
68 

69 

70 



Lat. 



233.8 
234.8 
235.8 
236.8 
237.7 
238.7 
239.7 
240.6 
241.6 
242.6 



243.5 
244.5 
245.5 
246.5 
247.4 

248.4 
249.4 
25o.3 
25i.3 

252.3 



271 
72 
73 
74 
75 
76 
77 
78 

Z9 
80 



281 
82 
83 

.84 
85 
86 

87 
88 
89 

291 

93 
94 

96 

9Z 
98 

3oo 



253.2 

254.2 

255.2 
256.2 

257.1 
258.1 

^59. 1 
260.0 
261.0 
262.0 



263.0 
263.9 
264.9 
265.9 
266.8 
267.8 
268.8 
269.7 
270.7 
271.7 



272.7 
273.6 
274.6 
275.6 
276.5 
277.5 
278.5 
279.4 
280.4 

281.4 



Dist. 



282.4 
283.3 
284.3 
285.3 
286.2 
287.2 
288.2 
289.1 
290.1 
291. 1 



Dep. 



Dep. 

sO" 

58.5 
58.8 
59.0 
59.3 
59.5 
59.8 
60.0 
60.2 
60.5 



60.7 
61 .o" 
61 .2 

61.4 
61.7 
61 .9 
62.2 

62.4 
62.7 
62.9 



63.1 
63.4 
63.6 
63.9 
64.1 
64.4 
64.6 
64.8 
65.1 
65.3 



65.6 
65.8 
66.0 
66.3 
66.5 
66.8 
67.0 
67.3 
67.5 
67.7 



68.0 
68.2 
68.5 
68.7 
68.9 
69.2 

69.4 
69.7 
69.9 
70.2 



70.4 
70.6 
70.9 
71. 1 

71.4 
71.6 

71.9 
72.1 
72.3 
72.6 



Lat. 



[For 76 Defies. 



TABLE 11. iIa»e3J 

Diflference of Latitude and Departure for 15 Degrees. 


Dist. 

I 

3 

3 

4 

5 
6 

7 
8 

9 

ID 

II 
12 

i3 

i4 
i5 
i6 

'7 
i8 

19 

20 


Lau 

01.0 
01 .9 
02.9 
03.9 
04.8 
o5.8 
06.8 
07.7 
08.7 
09.7 

10.6 
II. 6 
12.6 
i3.5 
i4.5 
i5.5 
16.4 
17.4 
18.4 
19.3 


Dep. 


Dist 

61 
62 
63 

64 
65 
66 

67 
68 

69 
70 

71 
72 

73 
74 
75 
76 
77 
78 

Z9 
80 


Lat. 


Dep. 


Dist. 

121 
22 

23 

24 

25 

26 

27 
28 

?9 
3o 

i3i 

32 

33 

34 
35 
36 

37 
38 

^9 
4o 

i4i 
42 
43 

44 
45 
46 

47 
48 

n 

i5i 

52 

53 

54 
55 
56 

57 
58 


Lat. 


Dep. 


Dist. 

181 
82 
83 

84 
85 
86 

87 
88 
89 
90 

191 

9? 

9^ 

96 

9Z 
98 

99 
200 

201 
02 
o3 

04 
o5 
06 
07 
08 
09 
10 

211 
12 
i3 

i4 
i5 
16 

17 
18 

19 
20 

221 
22 

23 

24 

25 

26 

" 27 
28 

?9 
3o 

23l 

32 

33 

34 
35 
36 

37 
38 

4o 
Dist. 


Lat. 


Dep. 


Dist. 

241 
42 
43 
44 
45 
46 

47 
48 

t 

25l 
52 

53 

54 
55 
56 

57 
58 

261 
62 
63 

64 
65 
66 

67 
68 

69 

70 

271 
72 
73 
74 
75 
76 
77 
78 

Z9 
80 

281 
82 
83 

84 
85 
86 
87 
88 
89 

90 
291 

9= 

96 

9Z 
98 

3oo 
Dist. 


Lat. 


Dep. 


00.3 
00.5 
00.8 
01.0 
01.3 
01.6 
01.8 
02.1 
OS. 3 
02.6 


58.9 
59.9 
60.9 
61.8 
62.8 
63.8 

64.7 
65.7 
66.6 
67.6 


i5.8 
16.0 
16.3 
16.6 
16.8 

17. 1 
17.3 
17.6 
17.9 
18.1 


116 
117 
118 
119 
120 
121 
122 

123 

124 

125 


:? 

.8 
.8 

.7 

•7 

•7 
.6 

.6 

.6 


3i.3 
3i.6 
3i.8 

32.1 

32.4 
32.6 
32.9 
33.1 

33.4 
33.6 


174 
175 
176 

177 
178 
179 
180 
181 
182 
1 83 


.8 
.8 
.8 

.7 
.7 
.7 
.6 

.6 
.6 
.5 


46.8 

47.1 
47.4 
47.6 

47.9 
48.1 

48.4 

48.7 

48.9 

49.2 


232.8 

233.8 

234.7 
235.7 

236.7 

237.6 

238.6 

239.5 

240 5 

241.5 


62.4 
62.6 
62.9 
63.2 
63.4 
63.7 
63.9 
64.2 
64.4 
64.7 


02.8 
o3.i 

o3.4 
o3.6 
03.9 
04.1 
04.4 
04.7 
04.9 
o5.2 


68.6 
69.5 
70.5 
71.5 
72.4 
73.4 
74.4 
75.3 
76.3 
77.3 


18.4 
18.6 
18.9 
19.2 
19.4 
19.7 
19.9 
20.2 

20.4 
20,7 


126 
127 
128 

129. 
i3o. 
i3i. 

l32. 

i33. 
i34. 
i35. 


.5 
.5 
.5 
4 
4 
.4 
3 
3 
3 
2 


33.9 
34.2 
34.4 

34.7 
34.9 
35.2 
35.5 
35.7 
36. 
36.2 


184 

i85. 

186 

187 

188 

189 

190 

191 

192 

193 


5 
.5 
4 
.4 
.4 
.3 
.3 
.3 
.2 
2 


49.4 

49-7 
5o.o 

5o.2 

5o.5 

50.7 

5i.o 

5l.2 

5i.5 
5i.8 


242.4 
243.4 
244.4 
245.3 
246.3 
247.3 
248.2 
249.2 

25o.2 
25l.l 


65.0 
65.2 
65.5 
65.7 
66.0 
66.3 
66.5 
66.8 
67.0 
67.3 

67.6 
67.8 
68.1 
68.3 
68.6 
68 8 
69.1 

69.4 
69.6 
69.9 


21 
22 
23 

24 
25 
26 
27 
28 

3i 

32 

33 

34 
35 
36 

37 
38 

4o 
4i 

42 

43 
44 
45 
46 

47 
48 

5i 

52 

53 

54 
55 
56 

57 
58 

Dist. 


20.3 
21.3 
22.2 

23.2 
24.1 
25.1 

26.1 
27.0 

28.0 

29.0 

29.9 

30.9 
31.9 
32.8 
33.8 
34.8 
35.7 
36.7 

37.7 
38.6 


o5.4 
o5.7 
06.0 
o6.* 
06.5 
06.7 
07.0 
07.2 
07.5 
07.8 


81 
82 
83 

84 
85 
86 

87 
88 

89 
90 

91 
9? 

H 
96 

97 
98 

99 
100 

lOI 

02 
o3 

04 
o5 
06 

07 
08 
09 
10 

III 
12 
i3 

i4 
i5 
16 

17 
18 

19 
20 

Dist. 


78.2 
79.2 
80.2 
81. 1 
82.1 
83.1 
84.0 
85.0 
86.0 
86.9 


21.0 
21.2 

21.5 

21.7 
22.0 

22.3 
22.5 
22.8 
23.0 

23.3 


i36. 
l37. 
i38. 
139. 
i4o. 
i4i. 
142. 
143, 
143. 
144. 


2 
2 
I 
I 
I 




9 
9 


36.5 
36.8 
37.0 
37.3 
37.5 
37.8 
38.0 
38.3 
38.6 
38.8 


194. 
195. 
196. 
197. 
198. 
199. 
199. 
200, 
201, 
202. 


2 
I 
I 




9 
9 

I 


52.0 
52.3 
52.5 
52.8 
53.1 
53.3 
53.6 
53.8 
54.1 
54.4 


252.1 

253.1 
254.0 
255.0 
256. 
256.9 
257.9 
258. 
259.8 
260.8 


08.0 
08.3 
08.5 
08.8 
09.1 
09.3 
09.6 
09.8 
10. 1 
10.4 

10.6 
10.9 
II .1 

11.4 
11.6 
11.9 
12.2 

12.4 
12.7 
12.9 


87.9 
88.9 

89.8 

90.8 

91.8 

92.7 

93.7 

94.7 
95.6 

96.6 


23.6 
23.8 
24.1 
24.3 
24.6 
24.8 

25.1 

25.4 
25.6 
25.9 


145. 
i46. 

147. 
i48. 

149. 
i5o. 
i5i. 

l52. 

i53. 
i54. 


t 

8 
8 

7 

7 

7 
6 

6 

5 


39.1 
39.3 
39.6 
39.9 
4o.i 

40.4 
4o.6 
40.9 
4i.2 
41.4 


203. 

204. 

205. 

206. 
207. 

208. 

209. 
210 

211 . 
212. 


8 
8 

7 

7 

7 
6 

6 

6 

5 

5 


54.6 

54.9 
55.1 

55.4 
55.6 
55.9 
56.2 

56.4 
56.7 
56.9 


261.8 
262.7 
263.7 

264.7 
265.6 
266.6 
267.6 
268.5 
269.5 
270.5 


70.1 

70.4 

70.7 
70.9 
71.2 
71-4 

71.7 
72.0 
72.2 
72.5 


39.6 
4o.6 
4i.5 
42.5 
43.5 
44.4 
4S.4 
46.4 
47.3 
48.3 


97.6 
98.5 
99.5 
100.5 
101.4 
102.4 
io3.4 
104.3 
io5.3 
106.3 


26.1 

26.4 
26.7 
26.9 
27.2 

27.4 
27.7 
28.0 
28.2 
28.5 


161 
62 
63 

64 
65 
66 

67 
68 
69 
70 

171 
72 
73 
74 
75 
76 

77 
78 

Z9 
80 

Dist. 


i55. 
i56. 
157. 
i58, 
159. 
160. 
161. 
162. 
i63. 
164. 


5 
5 
4 
4 
4 
3 
3 
3 
2 
2 


41.7 
41.9 
42.2 

42.4 
42.7 
43.0 
43.2 
43.5 

43.7 
44.0 


2l3. 
214. 
2l5. 

216. 

217. 

218. 

219, 

220 
221 
222. 


5 
4 
4 
4 
3 
3 
3 
2 

• 

.2 

2 


57.2 
57.5 
57.7 
58. 
58.2 
58.5 
58.8 
59.0 
59.3 
59.5 


271.4 
272.4 
273.4 
274.3 
275.3 
276.3 
277.2 
278.2 
279.2 
280.1 


72.7 
73.0 
73.2 
73.5 
73.8 
74.0 
74.3 
74.5 
74.8 
75.1 


49.3 
5o.2 

5l.2 
52.3 

53.1 
54.1 
55.1 
56. 
57.0 
58. 


l3.2 

i3.5 
i3.7 
i4.o 
i4.2 
14.5 
i4.8 
i5.o 
i5.3 
i5.5 


107.2 
108.2 
109. 1 
no. I 
III. I 
112. 
ii3.o 
114. 

114.9 
115.9 


28.7 
29.0 
29.2 
29.5 
29.8 
3o.o 
3o.3 
3o.5 
3o.8 
3i.i 


i65. 
166. 
167, 
168. 
169. 
170, 
171. 

171. 
172. 
173. 


2 
I 
I 
I 




9 
9 
9 


44.3 
44.5 
44.8 
45.0 
45.3 
45.6 
45.8 
46.1 
46.3 
46.6 


223. 
224. 
225. 
226. 
227. 
228. 
228. 
229. 

23o. 

23l 


.1 
I 
I 




9 
9 


59.8 
60.0 
60.3 
60.6 
60.8 
61. 1 
61.3 
61.6 
61.9 
62.1 


281. 1 
282.1 
283.0 
284.0 
284.9 
285.9 
286.9 
287.8 
288.8 
289.8 


75.3 
75.6 
75.8 
76.1 

76.4 
76.6 
76.9 

7-7.1 
77-4 
77.6 


Dep. 


Lat. 


Dep. 


Lat. 


Dep. 


Lat. 


Dep. 


Lat. 


Dep. 1 Lat. { 


[For 71 


» De^c 


»es. 



^^»3 TABLE II. 

Differenoe of Latitude and Departure for 16 Degrees 


Dist. 


Lat. 


Dep. 


Dist. 

•61 
62 
63 

64 
65 
66 

67 
68 

69 

70 


Lat. 


Dep. 


Dist. 

121 
22 

23 

24 

25 
26 

27 
28 

i3i 

32 

33 

34 
35 
36 

37 
38 

4o 

i4i 
42 
43 

44 
45 
46 

4i 
48 

^' 

i5i 

52 

53 

54 
55 
56 

57 
58 

60 

161 
62 
63 

64 
65 
66 

67 
68 

69 

70 

171 
72 
73 
74 
75 
76 

77 
78 

Z9 
80 

Dist. 


Lat. 


Dep. 


Dist. 

181 
82 
83 

84 
85 
86 
87 
88 
89 

90 

191 

92 

^l 
94 

?^ 
96 

97 
98 

99 

200 

201 

02 

o3 

o4 
o5 
06 

09 
10 

211 

13 

i3 

i4 
i5 

16 

17 
18 

19 

20 

221 
22 

23 

24 

25 

26 

27 
28 


Lat. 


Dep. 


Dist. 


Lat. 


Dep. 

66.4 
66.7 
67.0 
67.3 
67.5 
67.8 
68.1 
68.4 
68.6 
68.9 

69.2 
69.5 
69.7 
70.0 
70.3 
70.6 
70.8 
71. 1 

71.4 

71.7 

71.9 

72.2 

72.5 

72.8 

73.0 

73.3 

73.6 

73.9 

74.1 

74.4 

75.0 
75.2 
75.5 
75.8 
76.1 

76.4 
76.6 
76.9 

77.2 

77.5 

77.7 
78.0 

78.3 

78.6 

78.8 

79.1 

79-4 

79-7 

79-9 


I 

3 

3 

4 
5 
6 

7 
8 

9 

10 

II 

12 

i3 

i4 
i5 
i6 

17 
i8 

'9 

20 

21 
22 
23 

24 
25 
26 

27 
28 

?9 
3o 

3i 
32 1 

33 

34 
35 
361 

37 
38 

4o 
4i 

42 

43 

44 
45 
46 

47 
48 

5i 

52 

53 

54 
55 
56 

57 
58 

66 
Dist. 


OI.O 

01.9 

03!? 
04.8 
o5.8 
06.7 
07.7 
08.7 
09.6 

10.6 
II. 5 
12.5 
i3.5 
14.4 
i5.4 
16.3 
17.3 
18.3 
19.2 

20.2 
21. 1 
22.1 

23.1 

24.0 
; 25.0 

: 26.0 

26.9 

27.0 
28.8 


00.3 
00.6 
30.8 
01. 1 
01.4 
01.7 
01.9 
02.2 
02.5 
02.8 


58.6 
59.6 
60.6 
61.5 
62.5 
63.4 
64.4 
65.4 
66.3 
67.3 


16.8 
17. 1 
17-4 
17.6 
17.9 
18.2 
18.5 
18.7 
19.0 
19.3 


116.3 
117. 3 
118. 2 
119. 2 

130.2 
121. 1 
122. I 
123. 
124.0 
125. 


33.4 
33.6 
33.9 
34.2 
34.5 

34.7 
35.0 
35.3 
35.6 
35.8 

36.1 

36.4 
36 7 
36.9 
37.2 
37.5 
37.8 
38. 
38.3 
38.6 

38.9 
39.1 

39.4 
39.7 
4o.o 
4o.2 
40.5 
4o.8 

4i.i 
41.3 

41.6 

41.9 
42.2 

42.4 
42.7 
43.0 
43.3 
43.6 
43.8 
44.1 

44.4 
44.7 
44.9 
45.2 

45.5 
45.8 
46. 
46.3 
46.6 
46.9 


174.0 

174.9 
175.9 

176.0 

177.8 

178.8 

179.8 
180.7 
181. 7 
182.6 


49.9 
5o.2 

5o.4 
5o.7 
5i.o 
5i.3 
5i.5 
5i.8 

52.1 

52.4 


241 
42 
43 

44 
45 
46 

47 
48 

25l 

52 

53 

54 
55 
56 

57 
58 

60 


23i.7 

232.6 

233.6 
234.5 
235.5 
236.5 
237.4 
238.4 
239.4 
240.3 


o3.o 
o3.3 
o3.6 
03.9 
04.1 
04.4 

04.7 
o5.o 

05.2 

o5.5 


71 

73 

74 

75 

76 

77 
78 

Z9 
80 


68.2 
69.2 
70.2 
71. 1 

72.1 

73.1 
74.0 
75.0 
75.9 
76.9 


19.6 
19.8 
20.1 

20.4 
20.7 
20.9 
21.2 

21.5 

21.8 
22.1 


125.9 
126.0 
127.8 
128.8 
129.8 

i3o.7 
i3i.7 
i32.7 
i33.6 
1 34. 6 


183.6 
184.6 
185.5 
186.5 
187.4 
188.4 
189.4 
190.3 
191. 3 
192.3 


52.6 
52.9 
53.2 
53.5 

53.7 
54.0 
54.3 
54.6 

54.9 
55.1 


241.3 
242.2 
243.2 
244.2 
245.1 
246.1 
247.0 
248.0 
249.0 
249.9 


o5.8 
06.1 
06.3 
06.6 
06.9 
07.2 

07.4 
07.7 
08.0 
08.3 

08.5 
08.8 
09.1 
09.4 
09.6 
09.9 
10.2 
10.5 
10.7 
II. 


81 
82 
83 

84 
85 
86 

87 
88 

89 
9" 
9" 

$ 

97 
98 

99 

100 


70.0 
79.8 
80.7 
81.7 
82.7 
83.6 
84.6 
85.6 
86.5 


22.3 
22.6 
22.9 
23.2 

23.4 
23.7 
24.0 
24.3 
24.5 
24.8 


135.5 
136.5 
137.5 
i38.4 
139.4 
i4o.3 
i4i.3 
142.3 
143.2 
144.2 


193.3 
194.2 
195. 1 
196. 1 
197. 1 
198.0 
199.0 
199.9 
300.9 
201.9 


55.4 

55.7 
56. 
56.2 
56.5 
56.8 
57.1 
57.3 
57.6 
57.9 


261 
62 
63 

64 
65 
66 

67 
68 

69 
70 

271 
72 
73 
74 
75 
76 

77 
78 

79 
80 

281 
82 
83 

84 
85 
86 

87 
88 

89 

90 

291 

9\ 

9^ 
H 

96 

97 
98 

3oo 


250.9 

25l.O 
252.8 

253.8 

254.7 
255.7 
256.7 
257.6 
258.6 
259.5 


29.8 
3o.8 
31.7 
32.7 
33.6 
34.6 
35.6 
36.5 
37.5 
38.5 


87.5 
88.4 
89.4 
90.4 
91.3 
92.3 
93.2 
94.2 
95.2 
96.1 


25.1 

25.4 
25.6 
25.9 
26.2 
26.5 
26.7 
27.0 
27.3 
27.6 


145.2 
I46.I 

147. 1 
I48.0 
149.0 
i5o.o 
i5o.9 
i5i.9 
i52.8 
i53.8 


202.8 
2o3.8 
204.7 
205.7 
206.7 
207.6 
208.6 
209.6 
210.5 
211. 5 


58.2 

58.4 
58.7 
59.0 
59.3 
59.5 
59.8 
60.1 
60.4 
60.6 


260.5 
261.5 
262.4 
263.4 
264.3 
265.3 
266.3 
267.2 
268.2 
269.2 


39.4 
40.4 
4i.3 
42.3 
43.3 
44.2 
45.2 
46.1 

47.1 
48.1 

49.0 
5o.o 
50.9 
5i.9 
52.9 
53.8 
54.8 
55.8 
56.7 

57.7 


II. 3 
11.6 
11.9 
12. 1 
12.4 

i3.o 

l3.2 

i3.5 
i3.8 

i4.i 
14.3 
i4.6 

14.9 

l5.2 

i5.4 
i5.7 
16.0 
16.3 
16.5 


lOI 

02 
o3 

04 
o5 
06 
07 
08 
09 
10 


97-' 
98.0 

99.0 

100. 

100.9 

101.9 

102.9 

io3.8 

104.8 

105.7 


27.8 
28.1 

28.4 

28.7 

28.9 

29.2 . 

29.5 

29.8 

3o.o 

3o.3 

3o.6 
30.9 
3i.i 

3i.4 
3i.7 
32. 

32.2 

32.5 
32.8 
33.1 

Lat. 


i54.8 

i55.7 
i56.7 
157.6 
158.6 
159.6 
160.5 
161. 5 
162.5 
i63.4 


212.4 
2i3.4 
214.4 
2i5.3 
216.3 
217.2 
218.2 
219.2 

320.I 
221 .1 


60.9 
61.2 
61.5 
61.7 
62.0 
62.3 
62.6 
62.8 
63.1 
63.4 


270.1 
271. 1 
272.0 
273.0 
274.0 
274.9 
275.0 
276.8 
277.8 
278.8 


III 
12 
i3 

i4 
i5 
16 

17 
18 

19 
20 

Dist. 


106.7 
107.7 
108.6 
109.6 
110.5 
III .5 
112. 5 
ii3.4 
114.4 
ii5.4 


164.4 
i65.3 
166.3 
167.3 
168.2 
169.2 
170. 1 
171. 1 
172. 1 
173.0 


47.1 
47.4 

47.7 
48. 

48.2 

48.5 

48.8 

49.1 
49.3 
49-6 

Lat. 


23 1 
32 

33 

34 
35 
36 

37 
38 

^9 
40 

Dist. 


222.1 
223. 
224.0 
224.9 
225.9 
226.0 
227.8 
228.8 
229.7 

23o.7 


63.7 
63.9 
64.2 
64.5 
64.8 
65.1 
65.3 
65.6 
65.9 
66.2 

Lat. 


279.7 
280.7 

281.6 

282.6 

283.6 

284.5 

285.5 

286.5 

287.4 

288.4 


80.2 
80.5 
80.8 
81.0 
81.3 
81.6 
81.9 
82.1 

82.4 
82.7 


Dep. 


Lat. 


Dep. 


Dep. 


Dep. 


Dist. 


Dep. 


Lat. 


[For 74 Degrees. 1 



TABLE IL lft»fie33 
Difference of Latitude and Departure for 17 Decrees. 


Di»t. 

I 

2 

3 

4 
5 
6 

7 
8 

9 

lO 

i I 

12 

i3 

i4 
i5 
i6 

17 
i8 

'9 

20 


Lat. 


Dep. 


Disl. 

61 
62 
63 
64 
65 
66 
67 
68 
69 
70 

71 
72 
73 
74 
75 
76 

77 
78 

Z9 
80 

81 
82 
83 

84 
85 
86 

87 
88 

89 
90 

91 
93 

96 

9Z 
98 

99 
100 

101 
02 
o3 

o4 
o5 
06 

07 
08 

09 

10 


Lat. 


Dep. 


Dist. 

121 
22 

23 

24 

25 

26 

27 
28 

11 

i3i 

32 

33 

34 
35 
36 

37 
38 

4o 

i4i 
42 
43 
44 
45 
46 

47 
48 

5o 
i5i 

52 

53 

54 
55 
56 

57 
58 

161 
62 
63 

64 
65 
66 

67 
68 
69 
70 

171 
72 
73 
74 
75 
76 
77 
78 

Z9 
80 

Dist. 


Lat. 


Dep. 


Dist. 

181 
82 
83 

84 
85 
86 

87 
88 

89 
90 

191 

92 
93 
94 

?^ 
96 

9Z 
98 

99 
200 

201 
02 
o3 

04 
o5 
06 
07 
00 
09 
10 

211 
12 
i3 

i4 
i5 
16 

17 
18 

19 
20 

221 
22 

23 

24 

25 

26 

27 
28 

23 1 
32 

33 

34 
35 
36 

37 
38 

39 
40 

Dist. 


Lat. 


Dcp. 


Dist. 

241 
42 
43 
44 
45 
46 

47 
.48 

5o 

25l 
52 

53 

54 
55 
56 

57 
58 

60 

261 
62 
63 

64 
65 
66 

67 
6S 

69 

70 

271 
72 
73 
74 
75 
76 
77 
78 

Z9 
80 

281 
82 
83 

64 
85 
86 

87 
88 

89 
90 

291 

9\ 

^l 
94 

"^1 
96 

98 

3oo 
Dist. 


Lat. 


Dcp. 


01 .0 
01 .9 
02.9 
o3.8 
04.8 
o5.7 
06.7 
07.7 
08.6 
09.6 

10.5 
1,1.5 
12.4 
i3.4 
i4.3 
i5.3 
16.3 
17.2 
18.2 
19.1 


00.3 
00.6 
00.9 
01.2 
01.5 
01.8 
02.0 
02.3 
02.6 
02.9 


58.3 
59.3 
60.2 
61 .2 
62.2 
63.1 
64.1 
65. 
66.0 
66.9 


17.8 
18. 1 
18.4 
18.7 
19.0 
19.3 
19.6 
19.9 
20.2 

20.5 


115.7 
U6.7 
1 17.6 
118.6 
119.5 
120.5 
121 .5 
122.4 
123.4 
124.3 


35.4 
35.7 
36. 
36.3 
36.5 
36.8 
37.1 

37.4 
37.7 
38.0 


173. 1 
174.0 
175.0 
176.0 
176.9 

177.9 
178.8 

179.8 

180.7 

181. 7 


52.9 

53.2 

53.5 

53.8 

54.1 

54.4 

54.7 
55.0 

55.3 

55.6 


23c» . 5 
23i .4 
232.4 
233.3 
234.3 
235.3 

236.2 

237.2 
238.1 
239.1 


70.5 
70.8 
71 .0 
7t .3 
71.6 
71.9 
72.2 
72.5 
72.8 
73.1 

73.4 

73.7 
74.0 

74.3 
74.6 
74.8 
75.1 

75.4 
75.7 
76.0 


o3.2 
o3.5 
o3.8 
o4.i 
04.4 

04.7 
o5.o 
o5.3 
o5.6 
o5.8 


67.9 
68.9 

69.8 

70.8 

71.7 

72.7 
73.6 

74.6 

75.5 

76.5 


20.8 
21. I 
21.3 
21.6 
21 .9 
22.2 
22.5 
22.8 
23.1 

23.4 

23.7 
24.0 

24.3 
24.6 
24.9 
25.1 

25.4 

25.7 
26.0 

26.3 
26.6 

26.9 
27.2 
27.5 
27.8 
28.1 

28.4 
28.7 
28.9 

29.2 


125.3 
126.2 
127.2 
128. 1 
129. 1 
i3o.i 
i3i.o 

l32.0 

132.9 
133.9 


38.3 
38.6 
38.9 
39.2 
39.5 
39.8 
4o.i 
40.3 
40.6 
40.9 


182.7 
i83.6 
184.6 
185.5 
186.5 
187.4 
188.4 
189.3 
190.3 
191 .3 


55.8 
56.1 

56.4 
56.7 
57.0 
57.3 
57.6 
57.9 
58.2 
58.5 


240.0 
241 .0 

241.9 
242.9 
243.9 
244.8 
245.8 
246.7 

247.7 
248.6 


21 
22 
23 

24 
25 
26 

27 

28 

?9 
3o 

3i 

32 

33 

34 
35 
36 

37 
38 

40 

4i 
42 
43 
44 
45 
46 

47 
48 

5i 

52 

53 

54 
55 
56 

57 
58 


20.1 
21 .0 
22.0 
23.0 
23.9 

24.9 
25 8 
26.8 

28.7 

29.6 
3o.6 
3i.6 
32.5 
33.5 
34.4 
35.4 
36.3 
37.3 
38.3 


06.1 

06.4 
06.7 
07.0 
07.3 
07.6 
07.9 
08.2 
08.5 
08.8 

09.1 

09.4 
09.6 
09.9 
10.2 
10.5 
10.8 
II .1 

11.4 
II. 7 


77.5 

78.4 

79-4 
8i>.3 

81.3 
82.2 
83.2 
84.2 
85,1 
86.1 


i34.8 
i35.8 
i36.8 

137.7 

i38.7 
139.6 
i4o.6 
i4i.5 
142.5 
143.4 


41.2 
4i.5 
4i.8 
42.1 

42.4 
42.7 
43.0 
43.3 
43.6 
43.9 


192.2 
193.2 

194. 1 
195. 1 
196.0 
197.0 
198.0 
198.9 
199.^ 
200. b 


58.8 
59.1 

59.4 
59.6 

60.2 
60.5 
60.8 
61. 1 
6: .4 


249.6 
25o.6 
25i.5 

252.5 

253.4 
254.4 
255.3 
256.3 
257.2 

258.2 


76.3 
76.6 
76.9 

77.2 
77.5 
77-8 
78.1 

78.4 
78.6 

78.9 

79.2 
79.5 
79.8 
80.1 

80.4 
80.7 
81.0 
81.3 
81.6 
81.9 


87.0 
88.0 
88.9 
89.0 
90,8 
91.8 
92.8 
93.7 

94.7 
95.6 


144.4 
145.4 
146.3 
147.3 
148.2 
149.2 
i5o.i 
i5i.i 

I 52. I 

i53.o 


44.1 
44.4 
44.1 
45.0 
45.3 
45.6 
45.9 
46.2 
46.5 
46.8 


201.8 
202.7 
2o3.7 
204.6 
2o5.6 
206.6 
207.5 
208.5 
209.4 
210.4 


61 .7 
62.0 
62.3 
62.6 
62.9 
63.2 
63.4 
63.7 
64.0 
64.3 


259.2 
260.1 
261. 1 
262.0 
263.0 
263.9 
264.9 

265.9 
266.8 
267.8 


39.2 
40.2 

4i.i 

42.1 
43.0 
44.0 

44.9 
45.9 

46.9 

47.8 


12.0 
12.3 
12.6 
12.9 

l3.2 

i3.4 
i3.7 
14.0 
14.3 
i4.6 


96.6 

97.5 

98.5 

95^.5 

100.4 

loi .4 

102.3 

io3.3 

104.2 

io5 2 


29.5 

29.8 

3o.i 

3o.4 
30.7 
3i .0 
3i.3 
3i.6 
31.9 

32.2 


1 54.0 

154.9 
155.9 

156.8 

157.8 

i58.7 

159.7 

160.7 

161 .6 

162.6 


47.1 

47.4 

47.7 

47.9 
48.2 

48.5 

48.8 

49.1 

49.4 

49-7 


211.3 
212.3 
2i3.3 

2l4.2 
2l5.2 
216. I 
217. I 
218.0 
219.0 
220.0 


64.6 

64.9 
65.2 

65.5 
65.8 
66.1 
66.4 
66.7 
67.0 
67.2 


268.7 
269.7 

270.6 
271 .6 

272.5 
273.5 
274.5 
275.4 
276.4 
277.3 


82,2 

82.4 
82.7 
•83. 
83.3 
83.6 
83.9 
84.2 
84.5 
84.8 

85.1 

85.4 
85.7 
86.0 
86.2 
86.5 
86.8 
87.1 
87.4 
87.7 


48.8 

49.7 
5o.7 
5i.6 
52.6 
53.6 
54.5 
55.5 
56.4 
57.4 


14.9 

l5.2 

i5.5 

i5.8 

16. f 

16.4 

16.7 

17.0. 

17.2 

17.5 


III 
12 
i3 

i4 
i5 
16 

17 
18 

19 
20 

Dist. 


106. 1 
107. 1 
108. 1 
109.0 
1 10. 
1 10.9 
III .9 
1 12.8 
ii3.8 
ii4-8 


32.5 

32.7 
33.0 
33.3 
33.6 
33.9 
34.2 
34.5 
34.8 
35.1 


i63.5 
164.5 
i65.4 
166.4 
167.4 
168.3 
169.3 
170.2 
171. 2 
172.1 


5o.o 
5o.3 
5o.6 
50.9 

5l.2 

5i.5 
5i .7 
52.0 
52.3 
52.6 


220.9 
221.9 
222.0 
223.8 

224.7 
225.7 
226.6 
227.6 
228.6 
229.5 


67.5 
67.8 
68. L 
68.4 
68.7 
69.0 
69.3 
69.6 
69.9 
70.2 


278.3 
279.2 
280.2 
281.2 
282.1 
283.1 
284.0 
285.0 
285.9 
286.9 


Dist. Dcp. 


Lm. 


Dep. 


I.at. 


Dcp. 


Lat. 


Dep. 


Lat. 


Dep. 


Lat. 


[For T3 Degrees. 



3 





**"««^* TABI.F. 11. 

Difference of Latitude and Departure for 18 Degrees. 




Dist. 

I 

2 

3 

4 
5 
6 

7 
8 

9 

lO 


La(. 


Dep. 


Dist. 

61 
62 
63 

64 
65 
66 

67 
68 

69 

70 

71 

72 

73 
74 
75 
76 
77 
78 

Z9 
80 

81 
82 
83 

84 
85 
86 

87 
88 
89 
90 

91 
93 

95 
96 

9Z 
98 

99 
100 

lOI 

02 
o3 

o4 
o5 
06 

07 
08 
09 
10 

III 
12 
i3 

i4 
i5 
16 

17 
18 

19 
20 

Dist 


Lat. 


Dtp. 


Dist. 

121 
22 

23 

24 

25 

26 

27 
28 

19 
3o 

i3i 

32 

33 

34 
35 
36 

37 
38 

39 

40 

i4i 
42 
43 
44 
45 
46 

47 
48 

5o 
i5i 

52 

53 

54 
55 
56 

57 
58 

60 

161 
62 
63 

64 
65 
66 
67 
68 
69 
70 

171 
72 
73 
74 
75 
76 
77 
78 

Z9 

80 

Dist. 


Lat. 


Dep. 


Dist. 

181 
82 
83 

84 
85 
86 

87 
88 
89 

90 
191 

93 

96 

9Z 
98 

99 
200 

201 
02 
o3 

04 
o5 
06 
07 
08 
09 
10 

211 
12 
i3 

i4 
i5 
16 

17 
18 

19 
20 

221 

%22 
23 

24 
25 
26 
27 
28 

1? 

23l 
32 

33 

34 
35 
36 

37 
38 

59 
4o 

Dist. 


Lat. 


Dep. 

55.9 
56.2 
56.6 
56.9 
57.2 
57.5 
57.8 
58.1 
58.4 
58.7 


Dist. 

24l 

42 
43 

44 
45 
46 

47 
48 


Lat. 1 


Dep. 

74.5 
74.8 
75.1 

75.4 
75.7 
76.0 
76.3 
76.6 
76.0 
77.3 
77.6 

77.9 
78.2 

78.5 

78.8 

79.1 

79-4 

79-7 
80.0 

80.3 




OI .o 
01.9 
02.9 
o3.8 
o4.8 
o5.7 
06.7 
07.6 
08.6 
09.5 


00.3 
00.6 
00.9 
01 .2 
01.5 
01.9 
02.2 

02.5 

02.8 

o3.i 


58. 
59.0 
59.9 
60.9 
61.8 
62.8 
63.7 

64.7 
65.6 
66.6 


18.9 
19.2 
19.5 
19.8 
20.1 

20.4 
20.7 
21.0 

21.3 
21 .6 


ii5.i 
116. 
117. 

117.9 
118. 
119. 8 
120.8 
121. 7 
122.7 
123.6 


37.4 
37.7 
38. 
38.3 
38.6 
38.9 
39.2 
39.6 
39.9 
4o.2 


172. 
173. 

174. 
175, 
175. 
176. 
177. 
178. 

179. 
180. 


I 
I 



9 

t 

8 

7 

7 


229. 
23o. 

23l. 
232. 

233. 
234. 

234. 

235. 
236. 
237. 


2 

2 
I 
1 




9 

9 
8 

8 


\ 


II 

12 

i3 

i4 
i5 
i6 

17 
i8 

»9 

20 

21 
22 
23 

24 
25 
26 

27 
28 

3o 
3i 

32 

33 

34 
35 

3e 

37 
38 

39 
4o 

4i 

42 

43 

44 
45 
46 

47 
48 

t 

5i 

52 

53 

54 
55 
56 

57 
58 

Dill. 


10.5 
II. 4 
12.4 
i3.3 
14.3 

l5.2 

16.2 

17. 1 
18. 1 
19.0 


o3.4 
o3.7 
04.0 
o4.3 
o4.6 

04. Q 
o5.3 
o5.6 
05.9 
06.2 

06.5 
06.8 
07.1 

07.4 
07 7 

o8'o 
08.3 
08.7 
09.0 
09.3 


67.5 
68.5 
69.4 
70.4 
71.3 
72.3 
73.2 
74.2 
75.1 
76.1 


21.9 

22.2 
22.6 
22.9 
23.2 
23.5 
23.8 
24.1 

24.4 
24.7 


124.6 
125.5 
126.5 
127.4 
128.4 
129.3 
i3o.3 

l3l.2 

I 32. 2 
i33.i 


40.5 
40.8 

4i.i 

4i.4 

41.7 
42.0 

42.3 

42.6 

43.0 

43.3 


181. 

182. 

i83 

184. 

i85. 

186. 

187, 

188. 

189. 

190, 


7 
6 

6 
.5 
.5 
4 
4 
3 
.3 
2 


59.0 
59.3 
59.6 

U:t 

60.6 
60.9 
61.2 
61.5 
61.8 


a5i 

52 

53 

54 
55 
56 

57 
58 


238. 
239. 
240. 

241. 
242. 
243. 

244. 
245. 
246. 

247- 


7 
7 
6 
6 
5 
5 
4 
4 
3 
3 




20.0 
20.9 
21.9 
22.8 
23.8 

24.7 
25.7 

26.6 

27.6 

28.5 


77 -o 
78.0 
78.9 

Z9-? 
80.8 

81.8 

82.7 

83.7 

84.6 

85.6 


25.0 

25.3 
25.6 
26.0 
26.3 
26.6 
26.9 
27.2 
27.5 
27.8 


i34.i 
I35.I 
i36.o 
137.0 
137.9 
I38.0 
139.8 
140.8 

141.7 
142.7 


43.6 
43.9 
44.2 
44.5 
44.8 
45.1 
45.4 
45.7 
46.0 

46.4 


191. 

192 

193 

194 

195 

195 

196 

'9Z 
198 

199 


.2 
.1 
.1 

.0 
.0 

■9 

:§ 

.8 

•7 


62.1 

62.4 
62.7 
63. 
63.3 
63.7 
64.0 
64.3 
64.6 

64.9 


261 

62 

63 
64 
65 
66 

67 
68 
69 

70 


248. 
249. 
25o. 

25l. 
252. 

253 
253 

254 

255. 

256 


2 
,2 
.1 
,1 
.0 
.0 

•9 
!8 


80.7 
81.0 
81.3 
81.6 
81.9 
82.2 
82.5 
82.8 
83.1 
83.4 




29.5 
3o.4 
3i.4 
32.3 
33.3 
34.2 
35.2 
36.1 
37.1 
38. 


09.6 
09.9 
10.2 
10.5 
10.8 
II. I 
II. 4 

II. 7 
12. 1 

12.4 


86.5 
87.5 
88.4 
89.4 
90.4 
91 .3 
92.3 
93.2 
94.2 
95.; 


28.1 

28.4 
28.7 
29.0 
29.4 
29.7 
3o.o 
3o.3 
3o.6 
30.9 

3i .2 
3i.5 
3i.8 

32.1 

32.4 
32.8 
33.1 

33.4 
33.7 
34.0 

34.3 
34.6 
34.9 
35.2 
35.5 
35.8 
36.2 
36.5 
36.8 
37. 1 


143.6 
144.6 
145.5 
146.5 
147.4 
148.4 
149.3 
i5o.3 

l5l.2 
l52.2 


46.7 
47.0 
47.3 
47.6 

47-9 
48.2 

48.5 

48.8 

49.1 

49-4 


200 
201 
202 

203 

2o4 
2o5 
206 

.207 

208 

209 


.7 
.6 

.6 
.5 
.5 
.4 
.4 
.3 
.3 
.2 


65.2 
65.5 
65.8 
66.1 

66.4 
66.7 
67.1 

67.4 
67.7 
.68.0 

68.3 
68.6 
68.9 
69.2 
69.5 
69.8 
70.1 
70.5 
70.8 
71. 1 


271 

72 
73 
74 
75 
76 
77 
78 

Z9 
80 


257 
258 
259 
260 
261 
262 
263 
264 
265 
266 


■7 
.7 
.6 
.6 
.5 
.5 
.4 
.4 
.3 
.3 


83.7 

84.1 

84.4 

84.7 
85.0 

85.3 
85.6 
85.9 
86.2 
86.5 




39.0 
39.9 
40.9 
4i.8 
42.8 
43.7 
44.7 
45.7 
46.6 
47.6 


12.7 
i3.o 
i3.3 
i3.6 
13.9 
14.2 
14.5 
14.8 
i5.i 
i5.5 


96.1 

97.0 

98.0 

98.9 

99.0 

100.8 

101.8 

102.7 

io3.7 

io4.6 


i53.i 

i54.i 
i55.o 
i56.o 
i56.9 
157.9 
i58.8 
159.8 
160.7 
161 .7 


49.8 
5o.i 

5o.4 
50.7 
5j .0 
5i.3 
5i.6 
51.9 
52.2 
52.5 


210 

211 

212. 

2l3 

214 

2l4 

2l5 

216 
217 

218 


.2 
.1 

I 

.0 
•9 

,1 

.8 

.7 


281 
82 
83 

84 
85 
86 

87 
88 

89 
90 

291 
93 

96 

98 

3oo 


267 
268 
269 
270 
271 
272 
273 
273 
274 
275 


.2 
.2 
.1 
.1 
.1 
.0 
.0 

•9 

t 


86.8 
87.1 
87.5 
87.8 
88.1 
88.4 
88.7 
89.0 
89.3 
89.6 




48.5 
49.5 
5o.4 
5i.4 
52.3 
53.3 
54.2 
55.2 
56.1 
57.1 


i5.8 
16. 1 
16.4 
16.7 
17.0 
17.3 
17.6 

17.9 
18:2 

18.5 


io5.6 
106.5 
107.5 
108.4 
109.4 
no. 3 
III .3 
112. 2 

Il3.2 

114.1 


162.6 
i63.6 
164.5 
i65.5 
166.4 
167.4 
168.3 
169.3 
170.2 
171.2 


52. a 

53.2 

53.5 

53.8 

54.1 

54.4 

54.7 
55.0 

55.3 

55.6 


219 
220 

221 
222 
223 
224 
225 
226 
227 
228 


.7 
.6 

.6 
.5 
.5 
.4 
.4 
.4 
.3 
.3 


71-4 
71.7 
72.0 
72.3 
72.6 
72.9 
73.2 
73.5 
73.9 
74.2 


276 

277 
278 

279 
280 

281 

282 

283 

284 

285 


8 

.7 

•7 
.6 

.6 
.5 
.5 
.4 
4 
.3 


89.9 
90.2 
90.5 
90.9 
91.2 
91.5 
91.8 
92.1 

92.4 

92.7 




Dep. 


Lat. 


Dep. 


Lat. 


Dep. 


Lat. 


*Dep. 


Lat. iDist. 


Dep. 


Lat. 




[For 72 Decrees. 



TABLE II. IftMpas 
Difference of {latitude and Departure for 19 Degrees. 


Oist. 


Lai. 


Dep. 

00.3 
00.7 
01 .0 
01.3 
01.6 
02.0 
oa.3 
02.6 
02.9 
o3.3 


Dist. 

61 
62 
63 

64 
65 
65 

67 
68 

69 
70 


Lai. 


Dep. 


Dist. 

121 
22 

23 

24 

25 

26 

27 
28 

i3i 

32 

33 

34 
35 
36 

37 
38 

4o 

i4i 
4a 
43 

44 
45 
46 

47 
48 

i5i 
5a 
53 

54 
55 
56 

57 
58 

161 

' 62 

63 

64 
65 
66 

67 
68 
69 
70 

171 

72 
73 
74 
75 
76 

77 
78 

Z9 
80 

Dist. 


Lat. 


Dep. 


Dist. 

181 

82 
83 

84 
85 
86 

87 
88 

89 

90 

191 

9? 

9Z 
98 

99 

200 

201 
02 
o3 

o4 
o5 
06 
07 
08 
09 
10 


Lat. 


Dep. 


Dist[ Lat. 


Dep 

78.5 
78.8 

79- » 
79-4 
79.8 
80.1 

80.4 
80.7 

81. 1 
81.4 

81.7 
82.0 

82.4 
82.7 

83. 
83.3 

83.7 
84.0 
84.3 
84.6 

85. 
85.3 
85.6 
86.0 
86.3 
86.6 
86.9 
87.3 
87.6 
87.9 

88.2 
88.6 
88.9 
89.2 
89.5 
89.9 
90.2 
90.5 
90.8 

91 .2 

91 .5 
91.8 
92.1 
92.5 
92.8 
93.1 

93.4 
93.8 

94.1 
94.4 


I 

2 

3 

4 

6 

7 
8 

9 

lO 

II 

12 

i3 

i4 
i5 
i6 

17 
i8 

'9 

20 


00.9 
01 .0 
02.8 
o3.8 

04.7 
05.7 
06.6 
07.6 
08.5 
Q9.5 


57.7 
58.6 
59.6 
60.5 
61.5 
62.4 
63.3 
64.3 
65.2 
66.2 


19.9 
20.2 
20.5 
20.8 
21 .2 
21 .5 
21.8 
22.1 
22.5 
22.8 


114.4 
ii5.4 
116. 3 
117.2 
118.2 
119. 1 
120. 1 
121. 
122.0 
122.9 


39.4 
39.7 
4o.o 

40.4 
40.7 
4i.o 
4i.3 

41.7 
42.0 
42.3 


171.1 

172. 1 
173.0 
174.0 
174.9 
175.0 
176.8 
177.8 

178.7 
179.6 


58.9 
59.3 
59.6 

60.2 
60.6 
60.9 
61.2 
61.5 
61 .9 


241 
42 
43 

44 
45 
46 

47 
48 


227.0 
228.8 
229.8 
230.7 
a3i .7 

232.6 

233.5 
234.5 
235.4 
236.4 


10.4 
II. 3 

12.3 
l3.2 

14.2 
i5.i 
16. 1 
17.0 
18.0 
18.9 


o3.6 
03.9 
04.2 
04.6 
04.9 
o5.2 
o5.5 
05.9 
06.2 
06.5 


71 
72 
73 
74 
75 
76 
77 
76 

80 

81 
82 
83 

84 
85 
86 

87 
88 

89 

9" 

9« 
92 

96 

9Z 

98 

99 
100 

lOI 

02 
o3 

04 
o5 
06 
07 
08 
09 
10 


67.1 
68.1 
69.0 
70.0 
70.9 

71.9 
72.8 
73.8 

74.7 
75.6 


23.1 

23.4 
23.8 
24.1 
24.4 
24.7 

25.1 

25.4 
25.7 
26.0 


123.9 
124.8 
125.8 
126.7 
127.6 
128.6 
129.5 
i3o.5 
i3i.4 
i32.4 


42.6 
43.0 
43.3 
43.6 
44.0 
44.3 
44.6 

44. Q 
45.3 
45.6 

45.9 
46.2 
46.6 
46.9 
47.2 
47.5 

47.9 
48.2 

48.5 

48.8 


180.6 
181. 5 
182.5 
i83.4 
184.4 
i85.3 
186.3 
187.2 
188.2 
189. 1 


62.2 
62.5 
62.8 
63.2 
63.5 
63.8 
64.1 
64.5 
64.8 
65.1 

65.4 
65.8 
66.1 
66.4 
66.7 
67.1 

67.4 

67.7 
68.0 
68 4 


25l 
52 

53 

54 
55 
56 

57 
58 

60 

261 
62 
63 

64 
65 
66 

67 
68 

G9 

70 


237.3 
238.3 
239.2 
240.2 
a4i.i 
a42.i 
243.0 
243.9 

244.9 
245.8 


21 
22 

23 

24 
25 
26 

27 
28 

3o 
3i 

32 

33 

34 
35 
36 

37 
38 

39 

4o 


19.0 
20.8 

21.7 

22.7 
23.6 
24.6 
25.5 
26.5 
27.4 
28.4 

29.3 
3o.3 

3l.2 
32.1 

33.1 
34.0 
35.0 
35.9 
369 
37.8 


06.8 
07.2 
07.5 
07.8 
08.1 
08.5 
08.8 
09.: 
09.4 
09.8 


76.6 

77.5 
78.5 

79-4 
80.4 
81.3 
82.3 
83.2 
84.2 
85.1 


26.4 
26.7 
27.0 
27.3 

27.7 
28.0 

28.3 

28.7 

29.0 

29.3 

29.6 
3o.o 
3o.3 
3o.6 
30.9 
3i.3 
3i.6 
31.9 

32.2 

32.6 


i33.3 
i34.3 
i35.2 
i36.2 
137. 1 
i38.o 
139.0 
139.9 
140.9 
i4i.8 


190.0 
191.0 
191. 9 
192.0 
193.8 
194.8 
195.7 
196.7 
197.6 
198.6 


246.8 

247.7 
248.7 
249.6 
25o.6 
25i.5 

252.5 

253.4 
254.3 
255.3 


10. 1 
10.4 
10.7 
II. I 

11.4 
II. 7 
12.0 
12.4 
12.7 
i3.o 


86.0 
87.0 
87.9 
88.9 
89.8 
90.8 
91.7 
92.7 
93.6 
94.6 


142.8 

143.7 

144.7 
145.6 

1.46.6 
147.5 
148.4 
149.4 
i5o.3 
i5i.3 


49.2 
49.5 
49.8 
5o.i 
5o.5 
5o.8 
5i.i 
5i.4 
5i.8 

52.1 

52.4 
52.7 
53.1 
53.4 
53.7 
54.0 
54.4 

54.7 
55.0 

55.3 


211 
12 
i3 

i4 
i5 
16 

17 
18 

19 

20 

221 
22 

23 

24 

25 

26 

27 
28 

23 I 
32 

33 

34 
35 
36 

37 
38 

4o 


199.5 

2Q0.4 
201.4 
202.3 

2o3.3 
204.2 

2o5.2 

206.1 
207.1 
208.0 


68.7 
69.0 
69.3 
69.7 
70.0 
70.3 
70.6 
71.0 
71.3 
71.6 


271 
72 
73 

74 
75 
76 
77 
78 

Z9 
80 

281 
82 
83 

84 
85 
86 

87 
88 

89 

90 

291 

93 

96 

9Z 
98 

3oo 


256.2 

257.2 
258.1 
259.1 
260.0 
361.0 
261 .9 
262.9 
263.8 

264.7 


4i 

42 

43 
44 
45 
46 

S 


38.8 
39.7 

40.7 
4i.6 
42.5 
43.5 
44.4 
4S.4 
46.3 

47.3 


i3.3 
13.7 
i4'0 
14.3 

14.7 
i5.o 
i5.3 
i5.6 
16.0 
16.3 


95.5 

96.4 

97.4 

98.3 

99.3 

100.2 

101.2 

102. 1 

io3.i 

104.0 


32.9 
33.2 
33.5 
33.9 
34.2 
34.5 
34.8 
35.2 
35.5 
35.8 


l52.2 

153.2 

i54.i 
i55.i 
I56.0 
157.0 

157.0 
i58.8 
159.8 
160.7 


209.0 
209.9 
210.9 

211. 8 

212.7 
2i3.7 
2x4.6 
2i5.6 
216.5 
217.5 


72.0 
72.3 
72.6 

73.3 
73.6 
73.9 
74.2 
74.6 
74.9 


265.7 
266.6 
267.6 
268.5 
269.5 
270.4 
271.4 
272.3 
273.3 
274.2 


5i 

52 

53 

54 
55 
56 

57 
58 

U 

Dist. 


48.2 
49.2 
5o.i 
5i.i 
59.0 
52.9 
53.9 
54.8 
55.8 
56.7 


16.6 

17.6 

17.9 
18. a 

18.6 

18.9 

19.2 

19.5 


III 
12 
i3 

i4 
i5 
16 

17 
18 

19 
20 


io5.o 
io5.o 
106.8 
107.8 
108.7 
109.7 
no. 6 
111.6 
112. 5 
ii3.5 


36.1 
36.5 
36.8 
37.1 

37.4 
37. b 
38.1 

38.4 
38.7 
39.1 


161 .7 
162.6 
163.6 
164.5 
i65.5 
166.4 

167.4 
168.3 
169.2 
170.2 


55.7 
56. 
56.3 
56.6 
57.0 
57.3 
57.6 
58. 
58.3 
58.6 


218.4 
319.4 

220.3 

221. 3 
222.2 
223.1 
224.1 
225.0 
226.0 
226.9 


75.2 
75.5 
75.9 
76.2 
76.5 
76.8 
77.2 
77.5 
77.8 
78.1 


275.1 
276.1 
277.0 
278.0 
278.9 

280.8 
281.8 

282.7 
283.7 


94.7 
95.1 

95.4 
95.7 
96.0 

96.4 
96.7 
97.0 
97.3 

97.7 


Dep. Lat. { 


Dist. 


Dep. 


Lat. 


Dep. 


Lat. 


Dist. 


Dep. 


Lat. 


Dist. Dep. 1 Lat. | 


[For7i Degn99. 
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TABLE IL 






Difference of Latitude and Departure for 20 Degrees. 


Dist. 

I 


Lat. 


Dep. 


Dist. 
61 


Lat. 


Dep. 


Dist. 
121 


Lat. 


Dep. 


Dst. 

161 


Lat. 


Dep. 

61.9 


Dist. 

241 


Lat. 

226.5 


Dep. 


00.9 


00.3 


57.3 


20.9 


ii3.7 


41.4 


170.1 


82.4 


2 


01 .9 
02.8 


00.7 


62 


58.3 


21.2 


22 


114.6 


41.7 


82 


171 .0 


62.2 


42 


227.4 


8y.8 


3 


01. 


63 


59.2 


21.5 


23 


ii5.6 


42.1 


83 


172.0 ^62 6 


43 228.3 


83.1 


4 


o3.8 


01.4 


64 


60.1 


21.9 


24 


116. 5 


42.4 


84 


172.0 
173.8 


62.9 
63 3 


44 229 3 


83.5 


5 


04.7 


01.7 


65 


61. 1 


22.2 


25 


117. 5 


42.8 


85 


45 23o 2 


83.8 


6 


o5.6 


02.1 


66 


62.0 


22.6 


26 


118. 4 


43.1 


86 


174.8 


63.6 


46 


23l.2 


84.1 


7 


c6.6 


02.4 


67 


63. 


23.3 


27 


1 19.3 


43.4 


87 


175.7 


64.0 


4i 


232.1 


84.5 


8 


07.5 


02.7 


68 


63.9 
64.8 


28 


120.3 


43.8 


88 


176.7 


64.3 


48 


233.0 


84.8 


9 


08.5 


o3.i 


69 


23.6 


29 


121 .2 


44.1 


89 


177.6 


64.6 


49 


234.0 


85.2 


lO 


09.4 


o3.4 


70 
71 


65.8 


23.9 


3o 
i3i 


122.2 


44.5 


90 
191 


178.5 


65.0 
65.3 


5b 

25l 


234.9 


85.5 


II 


10.3 


o3.8 


66.7 


24.3 


123.1 


44.8 


179.5 


235.9 


85.8 


12 


II. 3 


04.1 


72 


67.7 


24.6 


32 


124.0 


45.1 


92 


180.4 


65.7 


52 


236.8 


86.2 


i3 


12.2 


04.4 


73 


68.6 


25.0 


33 


125.0 


45.5 


93 


181 .4 


66.0 


53 


237.7 


86.5 


i4 


l3.2 


04.8 


74 


69.5 


25.3 


34 


125.9 


45.8 


94 


182.3 


66.4 


54 


238.7 


86.9 


i5 


i4.i 


o5.i 


75 


70. D 


25.7 


35 


126.0 
127.8 


46.2 


95 


i83.2 


66.7 


55 


239.6 


87.2 


i6 


i5.o 


o5.5 


76 


71.4 


26.0 


36 


46.5 


96 


184.2 


67.0 


56 


240.6 


87.6 


n 


16.0 


o5.8 


77 


72.4 


26.3 


37 


128.7 


46.9 


97 


i85.i 


67.4 


57 


241.5 


87.9 


i8 


16.9 


06.2 


78 


73.3 


26.7 


38 


129.7 


47-2 


98 


186.1 


67.7 


58 


242.4 


88.2 


19 


17.0 
18.8 


06.5 


79 


74.2 


27.0 


39 


i3o.6 


47.5 


99 


187.0 


68.1 


59 


243.4 


88.6 


20 
21 


06.8 
07.2 


80 
81 


75.2 


27.4 


4o 
i4i 


i3i.6 


47.? 


200 
201 


187.9 


68.4 
68.7 


60 
261 


244.3 


88.9 


19.7 


76.1 


27.7 


i32.5 


48.2 


188.9 


245.3 


89.3 


23 


20.7 


07.5 


82 


77.1 


28.0 


42 


133.4 


48.6 


02 


189.8 


69.1 


62 


246.2 


89.6 


a3 


21.6 


07.9 


83 


78.0 


28.4 


43 


134.4 


48. 
49. J 


o3 


190.8 


69.4 


63 


247.1 


90 X) 


24 


22.6 


08.2 


84 


78.9 


28.7 


44 


135.3 


04 


191 .7 


69.8 


64 


248.1 


90.3 


25 


23.5 


08.6 


85 


79-9 


29. 1 


45 


i36.3 


49.6 


o5 


192.6 


70.1 


65 


249.0 


90.6 


26 


24^4 


08.9 


86 


80.8 


29.4 


46 


137.2 


5o.5 


06 


193.6 


70.5 


66 


25o.o 


91.0 


27 


25.4 


09.2 


87 


81.8 


29.8 


4i 


I38.I 


07 


194.5 


70.8 


67 


250.9 
251.8 


91.3 


28 


26.3 


09.6 


88 


82.7 


3o.i 


48 


139. 1 


5o.6 


08 


195.5 


71. 1 


68 


91.7 


i!9 


27.3 


09.0 
10.3 


89 


83.6 


3o.4 


49 


i4o.o 


5i.o 


09 


196.4 


71.5 


69 


252.8 


92.0 


3o 
3i 


28.2 


90 
91 


84.6 


3o.8 


5o 
i5i 


i4i.o 


5i.3 


10 
211 


197.3 


71.8 
72.2 


70 
271 


253.7 


92.3 


29.1 


10.6 


85.5 


3i .1 


141.9 
142.8 


5i.6 


198.3 


254.7 


92.7 


32 


3o.i 


10. 

II. 3 


92 


86.5 


3i.5 


52 


52.0 


12 


199.2 


72.5 


72 


255.6 


93.0 


33 


3i.o 


93 


87.4 


3i.8 


53 


143.8 


52.3 


i3 


200.2 


72.9 


73 


256.5 


93.4 


34 


31.9 


II. 6 


94 


88.3 


32.1 


54 


144.7 


52.7 


i4 


201 .1 


73.2 


74 


357.5 


93.7 


35 


32.9 
33.8 


12.0 


95 


89.3 


32.5 


55 


145.7 


53.0 


i5 


202.0 


73.5 


75 


258.4 


94.1 


36 


12.3 


96 


90.2 


32.8 


56 


146.6 


53.4 


16 


2o3.o 


73.9 


76 


259.4 


94.4 


37 


34.8^2.7 


97 


91 .2 


33.2 


57 


147.5 


53.7 


17 


203.9 


74.2 


77 


260.3 


94.7 


38 


35.7 i3.o 


98 


92.1 


33.5 


58 


148.5 


54.0 


18 


204.9 


74.6 


78 


261 .2 


95.1 


39 


36.6 


i3.3 


99 


93.0 


33.9 


59 


1494 


54.4 


'9 


2o5.o 


74.9 


79 


262.2 


95.4 


4o 
4i 


37.6 
38.5 


i3.7 
14.0 


100 

lOI 


94.0 


34.2 


60 
161 


i5o.4 


54.7 
55.1 


20 
221 


206.7 


75.2 
75.6 


80 
281 


263.1 


95.8 


li:t 


34.5 


i5i.3 


207.7 


264.1 


96.1 


42 


39.5 


14.4 


02 


34.9 


62 


1 52. 2 


55.4 


22 


208.6 


75.9 
76.3 


82 


265.0 


96.4 


43 


40.4 


14.7 


o3 


96.8 


35.2 


63 


153.2 


55.7 


23 


209.6 


83 


265.9 


96.8 


44 


41.3 


i5.o 


04 


97-7 


35.6 


64 


I54.I 


56.1 


24 


210.5 


76.6 


84 


266.9 
267.8 


97.1 


45 


42.3 


i5.4 


o5 


98.7 


35.9 


65 


i55.o 


56.4 


25 


211 .4 


77.0 


85 


97.5 


46 


43.2 


15.7 


06 


99.6 


36.3 


66 


i56.o 


56.8 


26 


212.4 


77-3 


86 


268.8 


97.8 


47 


44.2 


16. 1 


07 


100.5 


36.6 


67 


156-9 


57.1 


27 


2i3.3 


77.6 


87 


269.7 


98.2 


48 


45.1 


16.4 


08 


loi .5 


36-9 
37.3 


68 


157.0 
158.8 


57.5 


28 


214.2 


78.0 


88 


270.6 


98.5 


^9 


46.0 


16.8 


09 


102.4 


69 


57.8 


29 


2l5.2 


78.3 


89 


271.6 


98.8 


5o 
5i 


47-0 


17. 1 


10 
III 


io3.4 


37.6 


70 
171 


159.7 


58.1 


3o 

23 1 


216.1 


78.7 
79.0 


291 


272.5' 


99.2 


47-9 


17.4 


104.3 


38. 


160.7 


^8.5 


217. 1 


273.5 


99.5 


52 


48.9 
49.8 


17.8 


12 


105.2 


38.3 


72 


161 .6 


58.8 


32 


218.0 


79.3 


92 


274.4 


99-9 


53 


18. 1 


i3 


106.2 


38.6 


73 


162.6 


59.2 


33 


218.9 


79-7 


93 


275.3 


100.2 


54 


5o.7 


18.5 


i4 


107. 1 


39.0 


74 


i63.5 


59.5 


34 


219.9 


80.0 


94 


276.3 


100.6 


55 


61 7 


18.8 


i5 


108. 1 


39.3 


75 


164.4 


59.9 


35 


220.8 


80.4 


95 


277.2 


100.9 


56 


52.6 


19.2 


16 


109.0 


39 7 


76 


165.4 


60.2 


36 


221 .8 


80.7 


96 


278.1 


101.2 


57 


53.6 


19.5 


17 


109.9 


4o.o 


77 


166.3 


60.5 


37 


222.7 


81.1 


97 


279.1 


101.6 


58 


54.5 


n;.8 


18 


no. 9 


40.4 


78 


167.3 


60.9 


38 


223.6 


81.4 


98 


280.0 


101.9 
102.3 


^9 


55.4 


20.2 


19 


II 1 .0 


40.7 


79 


168.2 


61 .2 


39 


224.6 


81.7 


99 


281.0 


60 
Dist 


56.4 
Dep. 


20.5 


20 
Dill. 


112. 8 


4i .0 


80 


169. 1 


61.6 


40 
Dist. 


22:). 5 


82.1 
Lat. 


3oo 
Dist. 


281.9 


102.6 


Lat. 


Oep. 


Lat. 


Dist. 


Dep. 


Lat. 


Dep. 


Dep. 


Lat. 












I 


"For 70 Degrees. 







TABLE IL 
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DifFereace of Latitude and Departure for 21 Degrees. 


Dist. 


Lat. Dep. 


Dist. 
61 


Lat. 


Dep. 


Dist. 
121 


Lat. 


Dep. 


Dist. 

181 


Lat. 


Dep. 
64.9 


Dist. 
24i 


Lat. 


Dep. 


I 


00.9 


00.4 


56.9 


21.9 


ii3.o 


43.4 


169.0 


225.0 


86.4 


2 


01. Q 
02.8 


00.7 


62 


57.9 
58.8 


22.2 


22 


113.9 


43.7 


82 


169.9 


65.2 


42 


225.9 


86.7 


3 


01. 1 


63 


22.6 


23 


Ii4.8 


44.1 


83 


170.8 


65.6 


43 


226.9 


87.1 


4 


o3.7 


01.4 


64 


59.7 


22.9 
23.3 


24 


ii5.8 


44.4 


84 


171 .8 


65-9 
66.3 


44 


227.8 


87.4 


5 


04.7 


01.8 


65 


60.7 


25 


116. 7 


44.8 


85 


172.7 


45 


228.7 


87.8 


6 


o5.6 


02.2 


66 


61.6 


23.7 


26 


117. 6 


45.2 


86 


173.6 


66.7 


46 


229.7 


88.2 


7 


06.5 


02.5 


67 


62.5 


24.0 


27 


118. 6 


45.5 


87 


174.6 


67.0 


47 


23o.6 


88.5 


8 


07.5 


02.9 


68 


63.5 


24.4 


28 


119. 5 


45.9 


88 


175.5 


67.4 


48 


23i.5 


88.9 


9 


08.4 


03.2 


69 


64.4 


24.7 


29 


120.4 


46.2 


89 


176.4 


67.7 


49 


232.5 


89.2 


lO 


09.3 


o3.6 


70 
71 


65.4 


25.1 

25.4 


3o 
i3i 


121 .4 


46.6 

46.0 
47.3 


90 
191 


177.4 
178.3 


68.1 
68.4 


5o 

25l 


233.4 


89.6 


11 


10.3 


o3.o 
04. J 


66.3 


122.3 


234.3 


90.0 


12, 


II .2 


72 


67.2 


25.8 


32 


123.2 


92 


179.2 


68.8 


52 


235.3 


90.3 


i3 


12. 1 


04.7 


73 


68.2 


26.2 


33 124.2 


47-7 


93 


180.2 


69.2 


53 


236 2 


90.7 


U 


i3.i 


o5.o 


• 74 


69.1 


26.5 


34 


125. 1 


48.0 


94 


181. 1 


69.5 


54 


237. 1 


91.0 


i5 


i4-o 


o5.4 


75 


70.0 


26.9 


35 


126.0 


48.4 


95 


182.0 


69.9 


55 


238.1 


91.4 


i6 


14.9 


o5.7 


76 


71.0 


27.2 


36 


127.0 


48.7 


96 


i83.o 


70.2 


56 


239.0 


91.7 


«7 


15.9 


06.1 


77 


71.0 

72.8 


27.6 


37 


127.0 
128.8 


49.1 


97 


183.9 
184.8 


70.6 


57 


239.9 


92.1 


i8 


16.8 


06.5 


78 


28.0 


38 


49.5 


98 


71.0 


58 


240.9 


92.5 


'9 


17.7 


06.8 


79 


73.8 


28.3 


39 


129.8 


49.8 


99 


i85.8 


71.3 


59 


241.8 


92.8 


20 


18.7 


07.2 


80 
81 


■ 74.7 


28.7 


40 

i4i 


i3o.7 


5o.2 
5o.5 


200 
201 


186.7 


71.7 
72.0 


60 
261 


242.7 


93.2 
93.5 


21 


19.6 


07.5 


75.6 


29.0 


i3i.6 


187.6 


243.7 


22 


20.5 


07.9 


82 


76.6 


29.4 


42 


i32.6 


DO. 9 


02 


188.6 


72.4 


62 


244.6 


93.0 
94.3 


23 


21 .5 


08.2 


83 


77.5 


29.7 


43 


i33.5 


5l.2 


o3 


189.5 


72.7 


63 


245.5 


24 


22.4 


o8,.6 


84 


78.4 


3o.i 


44 


i34.4 


5i.6 


04 


190.5 


73.1 


64 


246.5 


94.6 


25 


23.3 


09.0 


85 


79-4 


3o.5 


45 


i35.4 


52. 


o5 


191 .4 


73.5 


65 


247.4 


95.0 


26 


24.3 


09.3 


86 


80.3 


3o.8 


46 


i36.3 


52.3 


06 


192.3 


73.8 


66 


248.3 


95.3 


27 


25.2 


09.7 


87 


81.2 


3l.2 


47 


137.2 


52.7 


07 


193.3 


74.2 


67 


249.3 


■ 9^-7 


28 


26.1 


lO.O 


88 


82.2 


3i.5 


48 


i38.2 


53.0 


08 


194.2 


74.5 


68 


25o.2 


96.0 


29 


27.1 


10.4 


89 


83.1 


32.3 


49 


139. 1 


53.4 


09 


195. 1 


74.9 
75.5 

75.6 


69 


25l.I 


96.4 


3o 
3i 


28.0 
28.9 


10.8 


90 
91 


84.0 


5o 
i5i 


i4o.o 


53.8 


10 
211 


196. 1 


70 
271 


252.1 


96.8 


II. 1 


85.0 


32.6 


i4i .0 


54.1 


197.0 


253.0 


97.1 


32 


m 


II. 5 


92 


85.9 
86.8 


33.0 


52 


141.9 
142.8 


54.5 


12 


197.9 


76.0 


72 


253.9 


97.5 


33 


11.8 


93 


33.3 


53 


54.8 


i3 


198.9 
199.8 


76.3 


73 


254.9 


97.8 


34 


3i .7 


12.2 


94 


87.8 


33.7 


54 


143.8 


55.2 


i4 


76.7 


74 


255.8 


98.2 


35 


32.7 


12.5 


95 


88.7 


34.0 


55 


144.7 


55.5 


i5 


200.7 


77 -o 


75 


256.7 


98.6 


36 


33.6 


i3!3 


96 


89.6 


34.4 


56 


145.6 


55.9 
56.3 


16 


201 .7 


77.4 


76 


257.7 


98.9 


37 


34.5 


97 


90.6 


34.8 


57 


146.6 


1.7 


202.6 


77.8 


77 


258.6 


99.3 


38 


35.5 


i3.6 


98 


91 .5 


35.1 


58 


147.5 


56.6 


18 


2o3.5 


78.1 


78 


259.5 


99.6 


39 


36.4 


14.0 


99 


92.4 


35.5 


59 


148.4 


57.0 


'9 


204.5 


78.5 


79 


260.5 


1 00.0 


40 
4i 


37.3 


14.3 


100 
101 


93.4 


35.8 


60 
161 


149.4 


57.3 


20 
221 


2o5.4 


78.8 
79.2 


80 
281 


261 .4 


100.3 


38.3 


14.7 


94.3 


36.2 


i5o.3 


57.7 


206.3 


262.3 


100.7 


42 


39.2 


i5.i 


02 


95.2 


36.6 


62 


l5l.2 


58.1 


22 


207.3 


79.6- 


82 


263.3 


lOI.I 


43 


4o.i 


i5.4 


o3 


96.2 


36.9 


63 


I 52. 2 


58.4 


23 


208.2 


80.3 


83 


264.2 


101.4 


44 


4i.i 


i5.8 


o4 


97.1 


37.3 


64 


1 53. 1 


58.8 


24 


209.1 


84 


265.1 


101.8 


45 


42.0 


16. 1 


o5 


98.0 


37.6 


65 


i54.o 


59.1 


25 


210. 1 


80.6 


85 


266.1 


102.1 


46 


42.9 


16.5 


06 


99.0 


38. 


66 


i55.o 


59.5 


26 


211 .0 


81.0 


86 


267.0 


102.5 


47 


43.0 
44-i 


16.8 


07 


99-9 
100.8 


38.3 


67 


155.9 
156.8 


59.8 


27 


211. 


81.3 


87 


267.9 


102.9 


48 


17.2 


08 


38.7 


68 


60.2 


28 


212.0 
2i3.8 


81.7 


.88 


268.0 
269.8 


f03.2 


49 


45.7 


17.6 


09 


101.8 


39.1 


69 


157.8 


60.6 


29 


82.1 


89 


io3.6 


5o 
5i 


46.7 


'79 


10 
III 


102.7 


.39.4 
39.8 


70 
171 


i58.7 


60.9 


3o 

23l 


214.7 


82.4 
82.8 


90 
291 


270.7 


103.9 


47.6 


18.3 


io3.6 


159.6 


61.3 


215.7 


271.7 


104.3 


52 


48.5 


18.6 


12 


104.6 


4o.i 


72 


160.6 


61.6 


32 


216.6 


83.1 


92 


272.6 


104.6 


53 


49.5 


19.0 


i3 


io5.5 


40.5 


73 


161 .5 


62.0 


33 


217.5 


83.5 


93 


273.5 


loS.o 


54 


5o.4 


19.4 


i4 


106.4 


40.9 


74 


162.4 


62.4 


34 


218.5 


83.9 


94 


274.5 


io5 4 


55 


5i.3 


19.7 


i5 


107.4 


4i.2 


75 


163.4 


62.7 


35 


219.4 


84.2 


95 


275.4 


io5.7 


56 


52.3 


20.1 


16 


108.3 


4i.6 


76 


164.3 


63.1 


36 


220.3 


84.6 


96 


276.3 


106. 1 


57 


53.2 


20.4 


17 


109.2 


4i.Q 


77 


i65.2 


63.4 


37 


22! .3 


84.Q 
85.3 


97 


277.3 


106.4 


58 


54.1 


20. 8n 


18 


110.2 


42.3 


78 


166,2 


63.8 


38 


222.2 


98 


278.2 


106.8 


59 


55.1 


21. 1 


'9 


III. I 


42.6 


79 


167. 1 


64.1 


39 


223.1 


85.6 


99 


279.1 


107.2 


60 
bist. 


56. 


21.5 


20 
Dist. 


112. 


43.0 


80 
Dist. 


i58.o 


64.5 


40 
Dist. 


224.1 


86.0 
Lat. 


3oo 
Dist. 


280.1 


107.5 
lat. 


Dep. 


Lat 


Dep. 


Lat. 


Dep. 


Lat. 


Dep. 


Dep. 








_ 


[For 69 Degree». 



F«f"»i TABLL II. 

Difierence of Latilude and Departure for 22 l>egfee». 


Dist. 


Lat. 


Dep. 


Di»t. 


L»U 


Dep. 


Disl. 

121 
22 

23 

24 

25 

26 

27 

2» 

i3i 

32 

33 

34 
35 
36 

37 
38 

4o 

i4i 
42 
43 

44 
45 
46 

47 
48 

5o 
i5i 

52 

53 

54 
55 
56 

5t 

58 

60 

161 
62 

63 
64 
65 
66 

68 

69 

70 


Lhi. 


Dep. 


Dist. 

181 

8a 
83 

84 
85 
86 

88 

89 

90 

191 

92 

i 

9Z 
98 

99 
200 

201 
02 
o3 

o4 
o5 
06 

07 
08 
09 
10 

211 
12 
i3 

14 
i5 

16 

17 
18 

19 

20 


Lat. 


Dep. 

67.8 
68.2 
68.6 

69.3 
69.7 

70.1 

70.4 
70.8 
71.2 

71.5 

71. Q 
72.3 

72.7 
73.0 

73.4 
73.8 
74.2 
74.5 
74.9 

75.3 

75.7 
76.0 

76.4 
76.8 
77.2 
77.5 

77-9 
78.3 

78.7 

79.0 

79-4 

79-8 
80.2 

80.5 
80.9 
81.3 
81.7 
82.0 
82.4 

82.8 
83.2 
83.5 
83.9 
84.3 

84.7 
85.0 

854 
85.8 
86.2 

86.5 
86.9 
87.3 

87.7 
88.0 

88.4 
88.8 
89.2 
89.5 
89.9 

Lat. 


Dist. 


Lat. 


Dep. 

90.3 
90.7 
91.0 

91.4 
91.8 
92.2 
92.5 

93.7 


1 

2 

3 

4 
5 
6 

7 
9 

lO 


00.9 

OI.O 

02.8 
o3.7 
04.6 
o5.6 
36.5 

07.4 
08.3 
09.3 


00.4 
00.7 
01. 1 
ox. 5 
01.9 
02.2 
02.6 
o3.o 

o3.4 

o3.7 


61 
62 
63 

64 
65 
66 

67 
68 

69 

70 


56.6 

57.5 

5B.4 
59.3 
60.3 
61. a 
62.1 
63.0 
64.0 

64.9 


22.9 

23.2 

23.6 
24.0 
24.3 
24.7 

25.1 

25.5 

25.8 
26.2 


112.2 
ii3.i 
ii4>o 
ii5.o 
115.9 
116. 8 
117.8 
1-18. 7 
119.6 
120.5 


45.3 

45.7 
46.1 
46.5 
46.8 
47-2 
47.6 

47.9 
48.3 

48.7 


167. 
168 
169 
170 

171 

172 

173 

174 
175 
176 


,8 

.7 

'7 
.6 

.5 

.5 

.4 
.3 
.2 
.2 


241 

42 
43 

44 
45 
46 

47 
48 

5o 

25l 
52 

53 

54 
55 

56 

57 
58 

60 

261 
62 
63 
64 
65 
66 

67 
68 

69 

70 


223.5 

224.4 

225.3 

226.2 
227.2 
228.] 
229.0 
229.9 
230.9 
23i.8 


11 

12 

i3 

i4 
i5 
■6 

17 
i8 

'9 

20 


10. a 
11.1 
12.1 
i3.o 

13.9 
14. » 
i5.8 
16.7 
17.6 
18.5 


04.1 
04.5 

04.9 
06.2 
o5.6 
06.0 

06.4 

06.7 
07.1 

07.5 


71 

72 

73 
74 
75 
76 

77 
78 

80 


65.8 
66.8 

67.7 
68.6 

69.5 

70.5 

7' .4 
72.3 
73.2 
74.2 


26.6 
27.0 
27.3 

27.7 
28.1 

28.5 

28.8 

29.2 

29.6 

3o.o 


121.5 

122 4 
123.3 
124.2 

125.2 

126.1 
127.0 
128.0 
128.0 
129.8 


49.1 
49.4 
49.8 
5o.2 
5o.6 
50.9 
5i.3 
5i.7 

52.1 

52.4 


177 
178 

178 
179 
180 
181 
182 
i83 
184 
i85. 


.1 
.0 

'9 

-.1 

.7 

•7 
.6 

.5 

.4 


232.7 

233.7 
234.6 
235.5 
236.4 
237.4 
238.3 
239.2 
240.] 
241.1 


94.0 

94-4 
94.8 
95.2 
95.5 

$-^ 

96.6 
97.0 

97-4 


21 

22 
23 

24 
25 
26 
27 
28 

1? 


19.5 

2o;4 

21.3 
22.3 
23.2 

24.1 
25.0 
26.0 
26.0 
27.8 


07.9 
08.2 
08.6 
09.0 

09.4 
09.7 

lO.I 

10.5 
10.9 
11.2 


81 
82 
83 

84 
85 
86 

87 
88 

89 
9^ 

9« 

9? 
93 
94 

96 

9Z 

98 

99 
100 


75.1 
76.0 
77.0 

77-9 
78.8 

79-7 
80.7 

8i.6 

82.5 

83.4 


3o.3 
3o.7 
3i.i 
3i.5 
3i.8 

32.2 

32.6. 
33.0 
33.3 
33.7 


i3o.7 
i3i .7 
]32.6 
i33.5 
134.4 
i35.4 
i36.3 
137.2 
i38.2 
139.1 


52.8 
53.2 
53.6 
53.9 
54.3 

S4.7 
55.1 

55.4 
55.8 
56.2 


186 

187. 
188. 
189. 
190. 
191. 
191. 
192. 
193. 
'94. 


.4 
.3 
.2 
.1 
.1 


9 

t 

7 


242.0 

242.9 
243.8 

244.8 

245.7 
246.6 
247.6 
248.5 

^49. 4 

25c>.3 


97.8 
98.1 
98.5 
98.0 
99.3 
99.6 
100.0 

]oo4 
100.8 

lOI.I 


3i 

32 

33 

34 
35 
36 

37 
38 

4o 
4i 

42 

43 

44 
45 
46 

47 
48 

5o 


28.7 
29.7 

3o.6 
3i.5 
32.5 
33.4 
34.3 
35.2 
36.2 
37.1 


11.6 

12.0 
12.4 
12.7 
i3.i 
i3.5 
13.9 
14.2 
i4.6 
i5.o 


84.4 
85.3 
86.2 
87.2 
88.1 
89.0 
89.9 
90.9 
91.8 
92.7 


34.1 
34.5 
34.8 
35.2 
35.6 
36. 
36.3 
36.7 
37.1 
37.5 


i4o.o 
140.9 
141.9 
142.8 

143.7 
144.6 
145.6 
146.5 

i47-4 
148.3 


56.6 
56.9 
57.3 

57.7 
58.1 

58.4 
58.8 
59.2 
59.6 
59.9 

60.3 
60.7 
61. 1 
61.4 
61.8 
62.2 
62.6 
62.9 
63.3 
63.7 


195. 
196. 

197. 
198. 
199. 
200. 
201. 
2o:i. 
2o3. 
204. 


6 
6 
5 

4 
3 

3 
2 

1 
1 



271 

72 

73 

74 

7^' 
76 

77 
7« 


25i.3 

252.2 

253.1 
254.0 
255.0 
j55.9 

256.8 
257.8 
258.7 
259.6 


foi.5 

101 .0 
102.J 
102.6 
io3.o 

io34 
io3.8 
104.1 
104.5 
104.9 

io5.3 
it)5.6 
106.0 

1064 
106.8 

107. 1 
107.5 
107.0 
108.3 
1(^.6 


38. 
38.9 
39.Q 
40.8 

41.7 
42.7 
43.6 
.44.5 
45.4 
46.4 


i5.4 
i5.7 
16. 1 
16.5 
16.9 
17.2 
17.6 
18.0 
18.4 
18.7 


101 
02 
o3 

04 
o5 
06 
07 
08 
09 
10 


93.6 
94.6 
95.5 
96.4 
97.4 
98.3 
99.2 
100. 1 

lOI.I 

102.0 


37.8 
38.2 
38.6 
39.0 
39.3 
39.7 
4o.i 
40.5 
4o.8 

4l.2 


149.3 
i5o.2 
i5i .1 

l52.I 

i53.o 
153.9 
154.8 
i55.8 
i56.7 
157.6 


221 
22 
23 

24 
25 

26 

27 
28 


204. 
2o5, 
206. 
207. 
208. 
209. 
210. 
211. 
212. 

2l3. 


t 

8 

7 
6 

5 
5 

4 
3 
3 


8:;! 
83 

84 
85 
86 

87 
88 

89 
90 


260.5 
261.5 
262.4 
263.3 
264.2 
a65.2 
266.1 
267.0 
268.0 
268.9 


5i 

52 

53 

54 
55 
56 

57 
58 

6o 


47.3 
48.2 

49.1 
5o.i 
5i .0 
51.9 
52.8 
53.8 

54.7 
55.6 


19.5 
19.9 
20.2 
20.6 
21.0 
21.4 
21.7 
22.1 

22.5 


in 

12 

i3 

i4 
i5 
16 

17 
18 

19 
20 


102.0 
io3.8 
104.8 
io5.7 
106.6 
107.6 
108.5 

109.4 
no. 3 
III. 3 


4i.6 
42.0 
42.3 

42;7 
43.1 
43.5 
43.8 
44.2 
44.6 
45.0 


171 
72 
73 
74 
75 
76 
77 
78 

Z9 
80 


i58.5 
159.5 
160.4 
161 .3 
162.3 
i63.2 
164.1 
i65.o 
166.0 
166.9 


64.1 
64.4 
64.8 
65.2 
65.6 
65.9 
66.3 

66.7 
67.1 

67.4 


23 1 
32 

33 
34 
35 
36 

37 
38 
39 
40 


214. 

2l5. 

216. 

217. 
217. 
218. 

219. 

22D. 
221 . 
222. 


7 
t 




t 

7 
7 
6 

5 


291 

96 

98 

.99 
3oo 


269.8 
270.7 
27J.7 
272.6 
273.5 
274.4 
275.4 
276.3 
277.2 
278.2 


109.0 

1094 
109.8 

IIO.I 

110.5 
110.9 
111.3 
11 1.6 
112.0 
112.4 

Lat. 


Disi.l Dej. 


Lat. 


Dist. 


Dep. 


Lat. 


Dist. 


Dep. 


Lat. 


Dist. 


Dep. 


Dist. Dep. 1 


[For 68 Degnes. 



TABLE II. C«^» 

Difference of Latitude and Departure for 23 Degrees. 

— , 


Dist. 

I 

2 

3 

4 
5 
6 

7 
8 

9 

lO 

II 

12 

i3 

i4 
i5 
i6 

17 
i8 

^9 

20 


Lat. 


Dep. 


r>i8t. 


Lat 


Dep. 


Dist. 

121 
22 

23 

24 

25 

26 

27 
28 

3o 
i3i 

32 

33 

34 
35 
36 

37 
38 

39 
40 

i4i 
42 
43 
44 
45 
46 

47 
48 

5o 
i5i 

52 

53 

54 
55 
56 

57 
58 

60 

161 
62 
63 

64 
65 
66 

67 
68 

69 

70 


Lat. 


Dep. 


Dist. 

181 
82 
83 

84 
85 
86 

87 
88 

89 
90 


Lat. 


Dep. 

70.7 
71. 1 
71.5 
71.9 
72.3 

72.7 
73.1 

73.5 
73.8 
74.2 

74.6 
75.0 

75.4 
75.8 
76.2 
76.6 
77.0 
77.4 
77.8 
78.1 

78.5 
78.0 
79.3 

79-7 
80.1 

80.5 

80.9 

81.3 

81.7 

82.1 

82.4 
82.8 
83.2 
83.6 
84-0 

84.4 
84.8 
85.2 
85.6 
86.0 

86.4 
86.7 
87.1 
87.5 
87.Q 
88.3 
88.7 
89.1 
89.5 
89.9 

90.3 
90.6 
91.0 

91.4 
91.8 
92.2 
92.6 
93.0 

93.4 
93.8 


Dist. 

241 
42 
43 

44 
45 
46 

47 
48 

25l 
52 

53 

54 
55 
56 

.57 
58 

60 

261 
62 
63 
64 
65 
66 

67 
68 

69 

70 

271 

72 
73 
74 
75 
76 
77 
78 

Z9 
80 

281 
82 
83 

84 
85 
86 

87 
88 

89 
90 


Lat.- 


Dep. 


00.0 

01.8 
02.8 
o3.7 
o4.6 
o5.5 
06.4 
07.4 
08.3 
09.2 


00.4 
00.8 
01.2 
01.6 
oa.o 
03.3 
02.7 
o3.i 
o3.5 
03.9 


61 
62 

63 

64 
65 
66 

67 
68 
69 
70 

71 
72 
73 
74 
75 
76 
77 
78 

80 

81 
82 
83 

84 
85 
86 

87 
88 

89 
90 

9» 
9? 

9^ 

9^ 
9^ 

97 
98 

99 
100 

lOI 

02 
o3 

04 
o5 
06 

07 
08 
09 
10 

III 
12 
(3 

i4 
i5 
16 

17 
18 

'9 
20 

Dist. 


56.2 
57.1 
58.0 
58.9 
59.8 
60.8 
61.7 
62.6 
63.5 
64.4 


23.8 
24.2 
24.6 
25. 

25.4 
25.8 
26.2 
26.6 
27.0 
27.4 


111.4 
112. 3 

Il3.2 

ii4'i 
ii5.i 
116. 
116. 9 

117.8 
118. 7 
119.7 


47.3 

47.7 
48.1 

48.5 

48.8 

49 2 
49-6 
5o.o 

5o.4 
5o.8 


166.6 
167.5 
168.5 

169.4 
170.3 
171. 2 
172.1 
173.1 
174.0 
174.9 


221.8 
222.8 
223.7 
224.6 

225.5 

226.4 
227.4 
228.3 
229.2 
23o.i 


94.2 
94.6 

g:? 

95.7 
96.1 
96.5 
96.0 
97.3 

97-7 


10. 1 
11. 
12.0 
12.9 
i3.8 

14.7 
i5.6 

16.6 

17.5 

18.4 


04.3 

04.7 
o5.i 

o5.5 

o5.o 

06.5 

06.6 

07.0 

07.4 
07.8 


65.4 
66.3 
67.2 
68.1 
6^.0 
70.0 
70.0 
71.8 
72.7 
73.6 


27.7 
28.1 
28.5 
28.0 
29.3 
29.7 
3o.i 
3o.5 

3i .3 


120.6 
121. 5 
122.4 
123.3 
124.3 

125.2 
126. 1 
127.0 
128.0 
128.9 


5l.2 

5i.6 

52.0 

52.4 

52.7 

53.1 

53.5 

53.9 

54.3 

54.7 


191 

9? 
93 

96 

9Z 
98 

99 
200 

201 
02 
o3 

04 
o5 
06 
07 
08 
09 
10 

211 
12 
i3 

i4 
i5 
16 

17 
18 

19 
20 

221 
22 

23 

24 

25 

26 

27 
28 

11 

23 1 
32 

33 

34 
35 
36 

37 
38 

39 

40 


175.8 

176.7 

177.7 
178.6 

179-5 
180.4 
181.3 
182.3 
i83.2 
184.1 


23i .0 

232. 
232.9 

233.8 

234.7 

235.6 
236.6 

237.5 
238.4 
239.3 


98.1 

98.5 

98.9 

99.2 

99.6 

1 00.0 

100.4 

100.8 

101.2 

101.6 


21 
22 
23 

24 
25 

26 

27 
28 

3i 

32 

33 

34 
35 
36 

37 
38 

39 

40 

4i 
42 
43 
44 
45 
46 

47 
48 

5i 

52 

53 

54 
55 
56 

57 
58 

60 
Dist. 


19.3 
20.3 
21 .2 
22.1 
:^3.o 
23.9 

24.9 
25.8 
26.7 
27.6 


08.2 
08.6 
09.0 

09.4 
09.8 
10.2 
10.5 

\U 

11.7 


74.6 
75.5 
76.4 
77.3 
78.2 
79.2 
80.1 
81.0 
81.9 
82.8 


3i.6 
32.0 

32.4 
32.8 
33.2 
33.6 
34.0 

34.4 
34.8 
35.2 


129.8 

i3o.7 
i3i.6 
i32.6 
i33.5 

134.4 
i35.3 
i36.2 
137.2 
I38.I 


55.1 
55.5 
55.9 
56.3 

56.7 
57.0 

57.4 
57.8 
58.2 
58.6 

59.0 

59.4 
59.8 
60.2 
60.6 
61 .0 
61.3 
61.7 
62.1 
62.5 


185.0 
185.9 
186.9 
187.8 
188.7 
189.6 
190.5 
191.5 

192.4 
19^3.3 


240.3 
241.2 
242.1 
243.0 
243.9 
244.9 
245.8 
246.7 
247.6 
248.5 


102.0 
102.4 
102.8 
io3.2 
io3.5 
103.9 
104.3 

104.7 
io5.i 
io5.5 

io5.o 
106.5 
106.7 
107.1 
107.5 
107.8 
108.2 
108.6 
109.0 
109.4 


28.5 
29.5 
3o.4 
3i.3 

32.2 

33.1 

34.1 
35.0 
35.9 
36.8 


12. 1 
12.5 

W.l 

i3.7 
i4.i 
i4.5 
i4.8 

l5.2 

i5.6 


83.8 

84.7 
85^ 

86.5 
87.4 
88.4 
89.3 
90.2 
91.1 
92.1 


35.6 
35.9 
36.3 
36.7 
37.1 
37.5 
37. Q 
38.3 
38.7 
39.1 


139.0 
139.0 
1 40.8 
i4i.8 

142.7 
143.6 
144.5 
145.4 
146.4 
147.3 


194.2 
195. 1 
196.1 
197.0 

199.7 

200.7 
201 .6 
202.5 


249.5 
25o.4 
251.3 

252.2 
253.1 

254.1 
255.0 
255.9 
256.8 

257.7 


37.7 
38.7 
39.6 
40.5 

41.4 
42.3 
43.3 
44.2 
45.1 
46.0 


16.0 

16.4 
16.8 
17.2 
17.6 
18.0 
18 4 
18.8 
19.1 
19.5 


93.0 

tt 

95.7 
96.7 
97.6 
98.5 

99-4 
100.3 
loi .3 


39.5 
39.9 
4o.2 
4o.6 
4i.o 

41.4 
41.8 
42.2 
42.6 
43.0 


148.2 

149. 1 
i5o.o 
i5i.o 
i5i.9 
i52.8 

153.7 
1 54. 6 
155.6 
156.5 


62 .« 
63.3 
63.7 
64.1 
64.5 

64-9 
65.3 

65.6 

66.0 

66.4 


2o3.4 
204.4 
2o5.3 
206.2 
207.1 
208.0 
209.0 
209.9 
210.8 
211.7 


258.7 
259.6 
260.5 
261.4 
262.3 
263.3 
264.2 
265.1 
266.0 
266.9 


109.8 
110.2 
110.6 

III.O 

111.4 
111.7 
112. 1 
112.5 

ii3.3 


46.9 

47.9 
48.8 

49-7 
5o.6 

5i.5 
52.5 
53.4 
54.3 
55.2 


19.0 
20.3 
20.7 
21 .1 
21.5 
21.9 

22.5 
22.7 
23.1 

23.4 


102.2 
io3.i 
104.0 
104.9 
io5.o 
106.8 
107.7 
io8.6 
109.5 
no. 5 


43.4 
43.8 

44.2 
44.5 

44.9 
45.3 

45.7 
46.1 
46.5 
46.9 


17» 

72 

73 
74 
75 
76 

77 
78 

Z9 
80 

Dist. 


157.4 
i58.3 
159.2 
160.2 
161 .1 
162.0 
162.9 
163.8 
164.8 
165.7 


66.8 
67.2 
67.6 
68.0 

68.4 
68.8 
69.2 
69.6 
69.9 
70.3 


212.6 
2i3.6 
214.5 

2i5.4 
216.3 
217.2 
218.2 
219.1 
220,0 
220.9 


291 
92 

96 

92 
98 

3oo 


267.9 
268.8 

269.7 
270.6 
271.5 
272.5 

273.4 
274.3 
275.2 
276.2 


113.7 
114.1 
114.5 
114.9 
1 1 5.3 

1 1 5.7 
♦16.0 

116.4 

1 16.8 
117.2 


Dep. 


Lat. 


Dep. 


Lat. 


Dep. 


Lat. 


Dist. 


Dep. 


Lat. iDist. 


Den. 

• 


Lat. 


[For 07 Degrees. 



Fage40] 




TABLE IL 


1 

i 


Difiereuce of Latitude and Departure for 24 Degrees. 




Dist. 

I 


Lat. 


Dep. 


Dist. 
61 


Lat. 


Dep. 


Dist. 

121 


Lat. 


Dep. 


Dist. 

181 


Lat. 


Dep. 

73.6 


Dist. 


Lat. 


Dep. 

98.0 


00.0 
01.8 


00.4 


55.7 


24.8 


no. 5 


49.2 


165.4 


24l 


220.2 


2 


00.8 


62 


56.6 


25.2 


22 


III. 5 


49.6 


82 


166 


.3 


74.0 


42 


221. 1 


98.4 


3 


02.7 


01.2 


63 


57.6 


25.6 


23 


112. 4 


5o.o 


83 


167 


.2 


74.4 


43 


222.0 


98.8 


4 


03.7 


01.6 


64 


58.5 


26.0 


M 


ii3.3 


5o.4 


84 


168 


.1 


74.8 


44 


222.9 

223.8 


99.2 


5 


o4.6 


C2.0 


65 


59.4 


26.4 


25 


f i4.2 


5o.8 


85 


169 


.0 


75.2 


45 


99-7 


6 


o5.5 


02.4 


66 


60.3 


26.8 


26 


ii5.i 


5i .2 


86 


169 


•? 


75.7 


46 


224.7 


lOO.I 


7 


06.4 


02.8 


67 


61 .2 


27.3 


27 


116.0 


5i .7 


87 


170 


.8 


76.1 


47 


225.6 


100.5 


8 


07.3 


o3.3 


68 


62.1 


27.7 


28 


116. 9 
117.8 


52.1 


88 


171 


.7 


76.5 


48 


226.6 


lOO.O 

101.3 


9 


08.2 


o3.7 


69 


63. 


28.1 


29 


52.5 


89 


172 


.7 


76.0 
77.3 

77.7 


49 


227.5 


lO 

II 


09.1 


04.1 


70 


63.9 


28.5 
28.9 

29.3 


3o 
i3i 


118.8 


52.9 


9*^ 
191 


173 


.6 


5o 

25l 


228.4 


IOI.7 


10. 


04.5 


71 


64.9 
65.8 


119. 7 


53.3 


174 


.5 


229.3 


102. 1 


12 


II.O 


o4.Q 
o5.3 


72 


32 


120.6 


53.7 


92 


175 


.4 


78.1 


52 


23o.2 


102.5 


i3 


11 .9 
12.8 


73 


66.7 


29.7 


33 


121. 5 


54.1 


93 


176 


.3 


78.5 


53 


23l .1 


io3.3 


i4 


o5.7 


74 


67.6 


3o.i 


34 


122.4 


54.5 


94 


177 


,2 


78.0 
79.3 


54 


232. 


i5 


i3.7 


06.1 


75 


68.5 


3o.5 


35 


123.3 


54.0 
55.3 


95 


178 


.1 


55 


233.0 


103.7 


i6 


f4.6 


06.5 


76 


69.4 


3i.3 


36 


124.2 


96 


179 


.1 


79-7 


56 


233.9 

234.8 


1 04. 1 


17 


i5.5 


06. Q« 
07,5 


77 


70.3 


37 


125.2 


55.7 


97 


180 


.0 


80.1 


57 


104.5 


i8 


16.4 


78 


71.3 


3i .7 


38 


126.1 


56.1 


98 


180 


% 


80.5 


58 


235.7 


104.9 
io5.3 


»9 


17-4 


07.7 


79 


72.2 


32.1 


39 


127.0 


56.5 


99 


181 


80.9 
81.3 

81.8 


59 


236.6 


20 
21 


18.3 


08.1 


80 
81 


73. 1 


32.5 


40 
i4i 


127.9 


56.9 


200 
201 


182 


•7 


60 
261 


237.5 


io5.8 


19.2 


08.5 


74.0 


32.9 


128.8 


57.3 


1 83 


.6 


238.4 


106.2 


22 


20.1 


08.9 


82 


74. Q 
75.8 


33.4 


42 


129.7 


57.8 


02 


1 84 


.5 


82.2 


62 


239.3 


106.6 


23 


21 .0 


09.4 


83 


33.8 


43 


i3o.6 


58.2 


o3 


i85 


.4 


82.6 


63 


240.3 


107.0 


24 


21 .9 
22.8 


09.8 


84 


76.7 


34.2 


4A 


i3i.6 


58.6 


04 


186 


4 


83.0 


64 


241.2 


1074 


25 


10.2 


85 


77.7 


34.6 


45 


i32.5 


59.0 


o5 


187. 


.3 


83.4 


65 


242.1 


107.8 


26 


23.8 


10.6 


86 


78.6 


35.0 


46 


i33.4 


59.4 


06 


188. 


2 


83.8 


66 


243.0 


108.2 


27 


24.7 


II.O 


87 


79.5 


35.4 


47 


i34.3 


59.8 


07 


189. 


.1 


84.2 


67 


243.9 
244.8 


108.6 


28 


25.6 


11.4 


88 


80.4 


35.8 


48 


i35.2 


60.2 


08 


190. 





84.6 


68 


109.0 


29 


26.5 


II. 8 


89 


81.3 


36.2 


49 


i36.i 


60.6 


09 


190. 


l 


85.0 


69 


245.7 


109.4 


3o 
3i 


27.4 
28.3 


12.2 


9« 
91 


82.2 


36.6 
37.0 


5o 
i5i 


137.0 


61 .0 


10 
211 


191 


85.4 


70 

271 


246.7 


109.8 


12.6 


83.1 


137.9 


61.4 


192 


8 


85.8 


247.6 


1 10.2 


3^ 


29.2 


i3.o 


92 


84.0 


37.4 


52 


i38.9 
139.8 


61.8 


12 


193. 


7 


86.2 


72 


248.5 


1 10.6 


33 


3o.i 


i3.4 


93 


85.0 


37.8 


53 


62.2 


i3 


194 


6 


86.6 


73 


249.4 


I II.O 


34 


3i.i 


i3.8 


94 


85.9 


38.2 


54 


140.7 


62.6 


i4 


195. 


5 


87.0 


74 


25o.3 


I II. 4 


35 


32.0 


14.2 


95 


86.8 


38.6 


55 


i4i.6 


63. 


i5 


196. 


4 


87.4 


75 


25l.2 


III 9 


36 


32.9 
33.8 


14.6 


96 


87.7 


39.0 


56 


142.5 


63.5 


16 


197. 


3 


87.0 
88.3 


76 


252.1 


ii?.S 


37 


i5.o 


97 


88.6 


39.5 


57 


143.4 


63.9 
64.3 


17 198, 


2 


77 


253.1 


1 12.7 


,38 


34.7 


i5.5 


98 


89.5 


4o.3 


58 


144.3 


18 


199. 


2 


88.7 


78 254.0 


ii3.i 


39 


35.6 


i5.9 
16.3 


99 


90.4 


59 


145.3 


64.7 


19 


200. 


I 


89.1 


79^ 


254.9 

255.8 


ii3.5 


4o 
4i 


36.5 
37.5 


100 

lOI 


91.4 


40.7 


60 
161 


146.2 


65.1 
65.5 


20 


201. 





89.5 


80 
281 


1 13.9 


16.7 


92.3 


4i.i 


147 -I 


221 


201. 


9 


89.0 
90.3 


256.7 


114.3 


42 


38.4 


17. 1 


02 


93.2 


41.5 


62 


148.0 


65.9 
66.3 


22 


202. 


8 


82 


257.6 
258.5 


1 14.7 


43 


39.3 


17.5 


o3 


94.1 


41.9 
42.3 


63 


148.0 
149.8 


23 


203. 


7 


90-7 


83 


ii5.i 


44 


40.2 


17. Q 
18.3 


04 


95.0 


64 


66.7 


24 


204. 


6 


91. 1 


84 


259.4 


ii5.5 


45 


4i .1 


o5 


g:? 


42.7 


65 


i5o.7 


67.1 


25 


205. 


5 


91.5 


85 


260.4 


1 16.3 


46 


42.0 


18.7 


06 


43.1 


66 


i5i.6 


67.5 


26 


206. 


5 


91.0 
92.3 


86 


261.3 


4i 


42.9 


19. I 


07 


97.7 


43.5 


67 


i52.6 


67.0 
68.3 


27 


207. 


4 


87 


262.2 


1 16.7 


48 


43.9 
44.8 


19.5 


08 


98-7 


43.0 
44.3 


68 


153.5 


28 


208, 


3 


92.7 


88 


263.1 


117.1 


49 


19.0 

20.3 


09 


99.6 


69 


154.4 


68.7 


29 


209. 


2 


93.1 


89 


264.0 


1 17.5 


5o 
5i 


45.7 
46.6 


10 
III 


100.5 


44.7 


70 
171 


155.3 


69.1 
69.6 


3o 


210. 


I 


93.5 


90 
291 


264.9 


118.0 


20.7 


loi .4 


45.1 


156.2 


23l 


211 . 





94.0 


265.8 


118.4 


52 


47 5 


21.2 


12 


102.3 


45.6 


72 


157.1 


70.0 


32 


211. 


9 


94.4 


92 


266.8 


1 18.8 


53 


48.4 


21 .6 


i3 


io3.2 


46.0 


73 


i58.o 


70.4 


33 


212. 




94.8 


93 


267.7 


119.2 


54 


49.3 


22.0 


i4 


104.1 


46.4 


74 


i59^ 


70.8 


34 


2l3. 





95.2 


94 


268.6 


1 19.6 


55 


5o.2 


22.4 


i5 


io5.i 


46.8 


75 


159.9 


71.2 


35 


2l4. 


7 


95.6 


95 


269.5 


120.0 


56 


5l.2 


22.8 


16 


106.0 


47.2 


76 


160.8 


71.6 


36 


2l5. 


6 


96.0 


96 


270.4 


120.4 


57' 


52.1 


23.3 


17 


106.0 
107.8 


47.6 


77 


161.7 


72.0 


37 


216. 


5 


964 


97 


271.3 


120.8 


5« 


53.0 


23.6 


18 


48.0 


78 


162.6 


72.4 


38 


217. 


4 


96.8 


98 


272.2 


121.2 


59 


53.9 

54.8 

Dcp. 


24.0 


19 


108.7 


48.4 


79 


163.5 


72.8 


39 


21&. 


3 


97.2 


99 


273.2 


12 1. 6 


60 


24.4 


20 
Dist. 


109.6 


48.8 


80 
Dist. 


164.4 


73.2 


40 
Dist. 


219. 


3 


^7.6 
Lat. 


3oo 


274.1 


122.0 


Lat. 


Dep. 


Lat. 


Dep. 


Lat. 


Dep. ! 


Dist. 


Dep. i Lat. | 


[For 66 Deg^es. 



TABLE II. [Pa««4i 
DifTerenoe of Latitude and Departure for 25 Degrees. 


IHtt. 


Lat. 


Dep. 


Di.st. 

61 
62 
63 

64 
65 
66 

67 
68 
69 

70 


Lai. 


Dep. 


Dist. 

121 
22 

23 

24 

25 

26 

27 
28 

?9 
3o 

i3i 

32 

33 

34 
35 
36 

37 
38 

39 
40 

i4i 
42 
43 
44 
45 
46 

47 
48 

t 

i5i 

52 

53 

54 
55 
56 

57 
58 

161 
62 
63 

64 
65 
66 

67 
68 

69 

70 

171 
72 
73 
74 
75 
76 

77 
78 

Z9 
80 

Dist. 


Lat. 


Dep. 


Dist. 

181 
82 
83 

84 
85 
86 

87 
88 

89 

90 

191 

93 
96 

9Z 

98 

99 

200 

201 
02 
o3 
04 
o5 
06 
07 
08 
09 
10 

211 
12 
i3 

i4 
i5 
16 

17 
18 

19 
20 

221 
22 

23 

24 

25 

26 

27 
28 

3o 

33 1 
32 

33 

34 
35 
36 

37 

38 

59 
4o 

Dist. 


Lat. 


Dep. 

76.5 
76.0 

77.3 

77.8 
78.2 
78.6 
79.0 
79.5 

Z9? 
80.3 


Dist. 

241 
42 
43 

44 
45 
46 

47 
48 

t 

25l 
52 

53 

54 
55 
56 

57 
58 

60 

261 
62 
63 

64 
65 
66 

67 
68 

69 

70 

271 
72 
73 
74 
75 
76 
77 
78 

Z9 
80 

281 
82 
83 

84 
85 
86 

87 
88 

89 
90 


Lat. 


Dep. 


I 

3 

3 

4 
5 
6 

7 
8 

9 

lO 

1 1 

12 

i3 

i4 
i5 
i6 

17 
i8 

'9 

20 

21 
22 
23 

24 
25 

26 

27 
28 

3i 

32 

33 

34 
35 
36 

37 
38 

39 

4o 

4i 
42 
43 
44 
45 
46 

4i 
48 

5o 
5i 

52 

53 

54 
55 
56 

57 
58 

Uist. 


00.9 

01.8 
02.7 
o3.6 
04.5 

o5.4 
06.3 
07.3 
08.2 
09.1 

10.0 
10.9 
11.8 
12.7 
i3.6 
14.5 

15.4 
16.3 

17.2 
18. 1 


00.4 
00.8 
01.3 
01.7 
02.1 
02.5 
o3.o 

o3.4 
o3.8 
04.2 


55.3 
56.2 

57.1 
58. 
58.9 

60.7 
61.6 
62.5 
63.4 


25.8 
26.2 
26.6 
27.0 
27.5 
27.0 
38.3 
28.7 
29.2 
29.6 


109.7 
no. 6 
III. 5 
112.4 
ii3.3 
114.2. 
ii5.i 
116. 
116.9 
117. 8 


5i.i 
5i.6 
52. 

52.4 
52.8 
53.2 
53.7 
54.1 
54.5 

54.9 


164.0 
164.9 
165.9 
166.8 
167.7 
168.6 
169.5 
170.4 
171.3 
172.2 


218.4 
219.3 
220.2 
221. 1 
222.0 

223.0 
223.9 
224.8 

225.7 
226.6 


101.9 
102.3 
102.7 
io3.i 
io3.5 
104.0 

104.4 
104.8 
io5.2 
105.7 


04.6 
o5.i 
o5.5 
o5.o 
06.3 
06.8 
07.2 
07.6 
08.0 
08.5 


71 
72 
73 
74 
75 
76 

77 
78 

79 
80' 


64.3 
65.3 
66.2 
67.1 
68.0 
68.9 
69.8 
70.7 
71.6 
72.5 


3o.o 

3o.4 
3o.o 
3i .3 

3i .7 

32.1 

32.5 
33.0 

33.4 
33.8 


118.7 
119. 6 
120.5 
121. 4 
122.4 
123.3 
124.2 

125.1 

126.0 
126.9 


55.4 
55.8 
56.2 
56.6 
57*1 
57.5 
57.9 
58.3 
58.7 
59.2 

59.6 
60.0 

60.4 
60.9 
61.3 
61.7 
62.1 
62.5 
63. 
63.4 


173.1 
174.0 
174.0 
175.8 
176.7 
177-6 
178.5 

179-4 
180.4 
181.3 


80.7 
81. 1 
81.6 
82.0 
82.4 
82.8 
83.3 
83.7 
84.1 
84.5 


227.5 
228.4 
229.3 
23o.2 
23l.I 
232.0 
232.9 

233.8 

234.7 

235.6 


106.1 

106.5 

106.9 

107.3 
107.8 
108.2 
108.6 

109.0 
109.5 

109.9 


19.0 
19.0 
20.8 
21.8 
22.7 
23.6 
24.5 
25.4 
26.3 
27.2 


08,0 
09.3 
09.7 
10. 1 
10.6 

II.O 

11.4 
11.8 
12.3 
12.7 


81 
82 
83 

84 
85 
86 

87 
88 

89 

90 

91 
92 

93 

9? 
96 

97 
98 

99 
100 

lOI 

02 
o3 

o4 
o5 
06 

07 
08 
09 
10 


73.4 
74.3 
75.2 
76.1 
77.0 

77.9 
78.6 

79.8 

80.7 

81.6 


34.2 

34.7 
35.1 

35.5 
35.9 
36.3 
36.8 
37.2 
37.6 
38. 


127.8 
128.7 

129.6 
i3o.5 

i3i.4 
132.3 
133.2 
i34.i 
1 35.0 
135.9 


182.2 
183.1 
184.0 
184.9 
i85.8 
186.7 
187.6 
188.5 
189.4 
190.3 


84.9 
85.4 
85.8 
86.2 
86.6 
87.1 
87.5 
87.0 
88.3 
88.7 


236.5 
237.5 
238.4 
239.3 
240.2 
241.1 
242.0 
242.9 
243.8 

244.7 


110.3 
1 10.7 
III. I 
1 1 1.6 
1 1 2.0 
112.4 
112.8 
ii3.3 
113.7 
114.1 


28.1 
29.0 

3o.8 
3i.7 
32.6 
33.5 

34.4 
35.3 
36.3 


i3.i 
i3.5 
13.9 

14.4 
i4.8 
i5.^ 
i5.6 
16. 1 
16.5 
16.9 


82.5 
83.4 
84.3 
85.2 
86 1 
87.0 
87.0 
88.8 
89.7 
90.6 


38.5 

39.3 

39.7 
4o.i 
40.6 
4i .0 

41.4 
4i.8 
42.3 


i36.9 
137.8 
i38.7 
139.6 
i4o.5 

141.4 
142.3 
143.2 

144. 1 
145.0 


63.8 
64.2 

64.7 
65.1 

65.5 
65.9 
66.4 
66.8 
67.2 
67.6 


191.2 
192.1 
193.0 
193.9 
194.9 
195.8 
196.7 
197.6 
198.5 
199.4 


89.2 
89.6 
90.0 

.90.4 
90.0 
91.3 
91.7 
92.1 
92.6 
93.0 


245.6 
246.5 

247-4 
248.3 

249-2 
25o.i 
25 1.0 

252.0 

252.9 

253.8 


1 14.5 
1 1 5.0 

1 1 5.4 
11 5.8 
1 16.2 
116.6 
117.1 
II 7.5 

117.Q 
118.3 


37.2 
38.1 
39.0 
39.0 
4o.8 

41.7 
42.6 

43.5 

44.4 
45.3 


17.3 
17.7 
18.2 
18.6 
19.0 

19.4 
19.9 
20.3 
20.7 
21 .1 


91 .5 
92.4 
93.3 
94.3 
95.2 
96.1 
97.0 

98.6 

99-7 


42.7 
43.1 
43.5 
44.0 
44-4 
44.8 
45.2 
45.6 
46.1 
46.5 


145.Q 
146.8 

M7.7 
148.6 

149.5 
i5o.4 
i5i.4 
i52.3 
153.2 
154.1 


68.0 
68.5 
68.0 
69.3 
69.7 
70.2 
70.6 
71.0 

71.4 
71.8 


200.3 
201.2 
202.1 

203.0 

203.9 

204.8 

205.7 
206.6 
207.5 

208.5 


93.4 
93.8 
94.2 

94-7 
95.1 

95.5 

^•? 
96.4 

96.8 
97.2 


254.7 
255.6 
256.5 
257.4 
258.3 
259.2 
260.1 
261.0 
261.9 
262.8 


1 18.8 
1 19.2 
1 19.6 
120.0 

120.4 
120.9 
121.3 
121.7 
122.1 
122.6 


46.2 

47.1 
48. 
48.9 

49.8 
5o.8 
5i.7 
52.6 
53.5 
54.4 


21.6 
22.0 
22.4 
22.8 

23.2 
23.7 

24.1 
24.5 

24.9 

25.4 


III 
12 
i3 

i4 
i5 
16 

17 
18 

'9 
30 

Dist. 


100.6 
ior.5 
102.4 
io3.3 
104.2 
io5.i 
106.0 
106.9 
107.0 
108.8 


46.9 
47.3 
47.8 
48.2 
48.6 
49.0 
49.4 

t% 

5o.7 


i55.o 
155.9 
i56.8 
157.7 
1 58. 6 
159.5 

160.4 
161 .3 
162.2 
i63.i 


72.3 

72.7 
73.1 

73.5 

74.0 

74.4 
74.8 
75.2 
75.6 
76.1 


2094 

210.3 
211. 2 
212. 1 
2 1 3.0 
213.9 
214.8 
215.7 
216.6 
217.5 


97.6 
98.0 
98.5 
98.0 
99.3 

99-7 
100.2 

100.6 

lOI.O 

101.4 


291 

94 


9Z 
98 

3oo 
Dist. 


263.7 
264.6 
26S.5 
266.5 

267.4 
268.3 
269.2 
270.1 
271.0 
271.9 


I23.0 

123.4 

123.8 
124.2 

124.7 

1 25. 1 

125.5 
125.9 

126.4 
126.8 


Dep. 


Lat. 


Dep. 


Lat. 


Dep. 


Lat. 


Dep. 


Lat. 


Dep. 


Lat. 


[For a'S Degree*. 



'H««J TABLE II. 

Difference of Latitude and Departure for 26 Degrees. 


Dist. 

I 

2 

3 

4 
5 
6 

7 
8 

9 

lO 

II 

12 

i3 
i4 
i5 
i6 

17 
i8 

19 

20 

21 
22 
23 

24 
25 
26 

27 
28 

3o 
3i 

. 32 

S3 

34 
35 
36 

37 
38 

4o 
4i 

42 

43 
44 
45 
46 

47 
48 

5i 

52 

53 

54 
55 
56 

57 
58 

6o 


Lat. 


Dep. 

00.4 
00.0 
01 .0 
01.8 
02.2 
02 6 
o3.i 
o3.5 
03.9 
04.4 


Dist. 

61 
62 
63 

64 
65 
66 

67 
68 

69 

70 

71 
72 
73 
74 
75 
76 
77 
78 

29 
80 

81 
82 
83 

84 
85 
86 

87 
88 
89 

90 

91 

9^ 

96 

9Z 
98 

99 
100 

lOI 

02 
o3 

04 
o5 
06 

07 
08 
09 
10 

III 
12 
i3 

i4 
i5 
16 

17 
18 

'9 
20 

Dist. 


Lat. 


Dep. 


Dist. 

121 
22 

23 

24 

25 

26 

27 
28 

?9 
3o 

i3i 

32 

33 

34 
3& 
36 

h 

38 

4o 

i4i 
42 
43 
44 
45 
46 

47 
48 

49 
5o 

i5i 

52 

53 

54 
55 
56 

57 
58 

60 

161 
62 
63 

64 
65 
66 

^ 
68 

69 

70 

171 
72 
73 
74 
75 
76 
77 
78 

Z9 
80 

Dist. 


Lat. 


Dep. 


Dist. 

181 
82 
83 

84 
85 
86 

87 
88 

89 

90 

191 

92 

P 

99 

200 

201 
02 
o3 

04 
o5 
06 
07 
08 
09 
10 

211 
12 
i3 

i4 
i5 
16 

17 
18 

<9 

20 

221 
22 

23 

24 

25 

26 

27 
28 

29 

3o 

23l 
32 

33 

34 
35 
36 

37 
38 

^9 
4o 


Lat. Dep. 


Dist. 

24 1 
42 
43 
44 
45 
46 
4i 
48 

5o 

25l 
52 

53 

54 
55 
56 

57 
58 


Lat. 


Dep. 


oo.o 
OI.8 
02.7 
o3.6 
04.5 

o5.4 
06.3 
07.2 
08.1 
09.0 


54 
55 
56 

57 
58 

60 
61 
62 
62 


.8 

:l 

.5 

.4 
.3 

.2 
.1 
.0 

•9 


26.7 
a7.2 
27.6 
28.1 
28.5 
28.9 

29.4 
29.8 
3o.2 
3o.7 


108.8 
109.7 
1 10.6 
III. 5 
112. 3 

Il3.2 

ii4'i 
ii5.o 
115.9 
116. 8 


53.0 
53.5 
53.9 

54.4 
54.8 
55.2 
55.7 
56.1 
56.5 
57.0 


162.7 
163.6 
164.5 
i65.4 
166.3 
167.2 
168.1 
169.0 
169.0 
170.8 


79.3 
79.8 
80.2 
80.7 
81. 1 
81.5 
82.0 
82.4 
82.9 
83.3 


216.6 
217.5 
218.4 
219.3 
220.2 
221.1 
222.0 
222.9 

223.8 

224.7 


io5.6 
106. 1 
106.5 
107.0 

107.4 
107.8 
108.3 
108.-7 
109.2 
109.6 


09.0 
10.8 
II. 7 
12.6 
i3.5 

14.4 
i5.3 
16.2 

17. 1 
18.0 


04.8 
o5.3 
05.7 
06.1 
06.6 
07.0 
07.5 
07.0 
08.3 
08.8 


63 

64 
65 
66 

^ 
68 

69 

70 

71 

71 


.8 

.7 
.6 
.5 

.4 
.3 
.2 
.1 
.0 

•9 


3i.i 
3i.6 

32. 

32.4 
32.9 
33.3 
33.8 
34.2 
34.6 
35.1 


117.7 
118.6 
119. 5 
120.4 
121.3 
122.2 

123. I 

124.0 
124.9 
125.8 


57.4 

57.9 
58.3 

58,7 
59.2 
59.6 
60.1 
60.5 
60.9 

61.4 

61.8 
62.2 
62.7 
63.1 
63.6 
64.0 
64.4 
64.9 
.65.3 
65.8 

66,2 
66.6 
67.1 
67.5 
67.9 

68.4 
68.8 
69.3 
69.7 
70.1 


171.7 
172.6 
173.5 

174.4 
175.3 
176.2 
1 77. 1 
178.0 
178.0 
179.8 


83.7 
84.2 
84.6 
85.0 
85.5 
85.9 
86.4 
86.8 
87.2 

87.7 


225.6 

226.5 
227.4 
228.3 

229.2 
23o.i 

23l.O 

231.0 

232.8 

233.7 


11 0.0 
110.5 

IIO.O 

III.3 

III.8 
112.2 
1 12.7 
ii3.i 
1 1 3.5 
1 14.0 


18.0 
19.8 
20.7 
21 .6 
22.5 
23.4 
24.3 

25.2 
26.1 
27.0 


09.2 
09.6 
10, 1 
10.5 

11. 

11.4 
11.8 
12.3 

12.7 

l3.2 

i3.6 
i4.o 
i4.5 

W.t 
i5.8 
16.2 
16.7 

17. 1 
17.5 


72 
73 
74 
75 
76 

77 
78 

Z9 
80 

80 


.8 

.7 
.6 
.5 

.4 
.3 
.2 
.1 
.0 

•9 


35.5 
35.9 

36.4 
36.8 
37.3 
37.7 
38.1 
38.6 
39.0 
39.5 

40.8 
4i .2 
4i.6 
42.1 
42.5 
43.0 

43.4 
43.8 


126.7 
127.6 
128.5 
129.4 
i3o.3 

l3l.2 
l32.1 

I33.0 
133.9 
i34.8 


180.7 
181. 6 
182.5 
1 83.4 
184.3 
i85.2 
186.1 
186.0 
187.8 
188.7 


88,1 
88.6 
89.0 

89.4 
89.0 
90.3 

907 
91.2 

91.6 

92.1 


261 
62- 
63 

64 
65 
66 
67 
68 
69 
70 

271 

72 

73 

74 

75 

76 

77 
78 

Z9 
80 

281 
82 
83 

84 
85 
86 

87 
88 

89 

90 

291 
92 

9^ 
94 

96 

97 
98 

,99 
3oo 

Dist. 


234.6 

235.5 
236.4 
237.3 

238.2 

239.1 
240.0 

240.9 

241.8 
242.7 

243.6 
244.5 

245.4 
246.3 

247.2 
248.1 
249.0 
249.0 
25o.8 
251.7 


114.4 
1 14.9 
ii53 
1 1 5.7 
1 16.2 

1 16.6 

1 17.0 
117.5 
117.9 
1 18.4 

118.8 
119.2 

1 19.7 

1 20. 1 
120.6 
121.0 
121.4 
121.9 
122.3 
122.7 

123.2 

123.6 

1 24. 1 
124.5 

124.9 

125.4 

125.8 
126.3 
126.7 
127.1 


27.0 
28.8 

29.7 

3o.6 
3i.5 
32.4 
33.3 
34.2 
35.1 
36. 


81. 
82 
83 

84 
85 
86 

87. 
88. 

89. 
89 


.8 

.7 
.6 
.5 

.4 
.3 
.2 
,1 


9 


135.7 
136.6 
137.5 
i38.4 
139.3 
140.2 

i4i.i 
142.0 

142.9 
143.8 


189.6 
190.5 
1 91. 4 
192.3 
193.2 

194.1 
195.0 

'95-9 
196.8 

197-7 


92.5 

93.4 
93.8 
94.2 

94.7 
95.1 

95.6 

96.0 

96.4 


36.9 
37.7 
38.6 
39.5 

40.4 
4i.3 
42.2 
43.1 
44.0 

44.9 


18.0 

18.4 
18.8 
19.3 

«9-7 
20.2 

20.6 
21.0 

21.5 

21.9 


90 
91, 

^2' 

^' 
98. 


8 

7 
.6 

5 

4 
3 

2 
I 


9 


44.3 

44.7 
45.2 

45.6 
46. 
46.5 
46.0 
47.3 
47.8 
48.2 


144.7 
145.6 
i46 5 

147-4 
148.3 
149.2 
i5o.i 
i5i .0 
i5i.9 
i52.8 


70.6 

71 .P 
71.5 
71.0 
72.3 
72.8 
73.2 
73.6 
74.1 
74.5 


198.6 
199.5 
200.4 
201.3 
202.2 
2o3.i 
204.0 
204.0 
2o5.8 
206.7 


96.0 
97.3 
97.8 
98.2 
98.6 
99.1 
99.5 

99-9 
100.4 
100.8 


252.6 

253.5 

254.4 
255.3 

256.2 

257.1 
258.0 
258 .0 
259.8 
260.7 


45.8 

46.7 
47.6 
48*. 5 

49.4 
5o.3 

5l.2 
52.1 

53.0 

53.9 1 


22.4 

22.8 
23.2 
23.7 

24.1 
24.5 
25.0 

25.4 
25.9 
26 3 


99- 
100. 

lOI. 

102. 
io3. 
104. 
io5. 
106. 
107. 
107. 


8 

7 
6 
5 

4 
3 

a 
I 


9 


48.7 
49.1 
49.5 
5o.o 

5o.4 
50.9 
5i.3 
5i.7 

52.2 

52.6 


153.7 
154.6 
155.5 

156.4 
157.3 
158.2 
159.1 
160.0 
160.9 
161 .8 


75.0 

75.4 
75.8 
76.3 

76.7 

77.2 

77.6 
78.0 

78.5 
78.9 


207.6 
208.5 

2094 
210.3 
211.2 
212. 1 
2 1 3.0 
213.9 
214.8 
215.7 


101.3 
101.7 
102. 1 
102.6 
io3.o 
io3.5 
io3.o 
104.0 
104.8 
io5.2 


261.5 
262,4 
263 3 
264.2 
265.1 
266.0 
266.0 
267.8 
268.7 
269.6 


127.6 
128.0 
128.4 
128.Q 
129.3 
129.8 
i3o.2 
i3o.6 
i3i.i 
i3i.5 


Dist.) Dep. Lqc. 


Dep. 


Lat. 


Dep. 


Lat. 


Dist. 


Dep. 


Lai. 


D€p. 


Lat. 


[For 64 DegreMk 1 



TABLE 11 [P*f « 
Difference of Latitude and Departure for 27 Degrees. 


Dist. 


Lat 


Dep. 


Dist. 

61 
62 
63 

64 
65 
66 

67 
68 

69 
70 

71 
72 

73 
74 
75 
76 
77 
78 

Z9 
80 


Lat. 


Depj 


Dist. 

121 
22 

23 

24 

25 

26 
27 
28 

3o 
tf3i 

32 

33 

34 
35 
36 

37 
38 

40 

i4i 
42 
43 
44 
45 
46 

47 
48 

i5i 

52 

53 

54 
55 
56 

57 
58 

60 

161 
62 
63 

64 
65 
66 

67 
68 

69 

70 

171 

72 
73 
74 
75 
76 
77 
78 

Z9 
80 


Lat. 


Dep. 


Dist. 

i8i< 
82 
83 

84 
85 
86 

87 
88 

89 
90 

191 
92 

93 

94 

96 

9Z 
98 

99 

200 

201 
02 
o3 

04 
o5 
06 

07 
08 

09 

10 

211 
12 
i3 
i4 
i5 
16 

17 
18 

19 
20 

221 
22 

23 

24 

25 

26 

27 
28 

3o 

23l 
32 

33 

34 
35 
36 

37 
38 

4o 
Dist. 


Lat. 


Dep. 


Dist. 

241 
42 
43 

44 
45 
46 

47 
48 

t 

25l 
52 

53 

54 
55 
56 

57 
58 

60 

261 
62 
63 

64 
65 
66 

67 
68 

69 

70 

271 

72 
73 
74 
75 
76 
77 
78 

Z9 
80 

281 
82 
83 

84 
85 
86 

87 
88 

89 
90 

291 

96 

9Z 
98 

3oo 
Dist. 


Lat. 


Dep. 


I 

2 

3 

4 
5 
6 

7 
8 

9 

lO 

u 

12 

i3 
14 
i5 
i6 

17 
i8 

19 
20 

21 
22 

23 

24 

25 

26 

27 
28 

29 

3o 
3i 

32 

33 
34 
35 
36 

37 
38 

4o 

4i 
42 

43 
44 
45 
46 

47 
48 

t 

5i 

52 

53 

54 
55 
56 

U 


00.0 
01.8 
02.7 
o3.6 
04.5 
o5.3 
06.2 
07.1 
08.0 
08.9 


00.5 
00.9 

01.4 
01.8 
02.3 
02.7 
o3.2 
o3.6 
04. r 
04.5 

o5.o 

o5.4 
j5.9 
06.4 
06.8 
07.3 

07.7 
08.2 

08.6 

09.1 


54.4 
55.2 
56.1 
57.0 
57.9 
58.8 
59.7 
60.6 
61.5 
62.4 


27.7 
28.1 
28.6 
29.1 
29.5 
3o.o 

3o.4 
3o.o 
3i .3 
3i.8 


107.8 
108.7 
109.6 
no. 5 
111.4 
112. 3 

Il3.2 

114.0 

114.9 
ii5.8 


54.9 
55.4 
55.8 
56.3 
56.7 
57.2 

57.7 
58.1 

58.6 

59.0 

59.5 

60.4 
60.8 
61.3 
61.7 
62.2 
62.7 
63.1 
63.6 


161.3 
162.2 
1 63. 1 
163.9 
164.8 
165.7 
166.6 
167.5 

168.4 
169.3 


82.2 
82.6 
83.1 
83.5 
84x) 
84.4 
84.9 
854 
85.8 
86.3 


214.7 
2 1 5.6 

216.5 

2174 
218.3 
219.2 
220.1 
221.0 
221.0 
222.0 


109.4 
109.0 
110.3 
110.8 
1 11.2 
1 1 1.7 
112.1 
1 1 2.6 
II 3.0 
II3.5 


09.8 
10.7 
11 .6 
12.5 

i3.4 
i4.3 
i5.i 
16.0 
16.0 
17.8 


63.3 
64.2 
65. 
65.9 
66.8 
67.7 
68.6 
69.5 

70.4 
71.3 


32.2 

32.7 

33.1 
33.6 
34.0 
34.5 
35.0 

35.4 
35.9 
36.3 

36.8 
37.2 
37.7 
38.1 
38.6 
39.0 
39.5 
4o.o 

40.4 
40.9 


116. 7 
117.6 
118. 5 

119. 4 
120.3 
121. 2 
122. 1 

I23.0 

123.8 
124.7 


170.2 
171. 1 
172.0 
172.9 
173.7 
174.6 
175.5 

176.4 
177.3 
178.2 


86.7 
87.2 
87.6 
88.1 
88.5 
89.0 

894 
89.0 
90.3 
90.8 


223 6 

224.5 

2254 

226.3 
227.2 
228.1 
229.0 
229.9 
23o.8 
23i.7 


114.0 
ii44 
1 14.9 
1 1 5.3 
II 5.8 
1 16.2 
1 16.7 
117.1 
117.6 
118.0 


18.7 
19.6 
20.5 

21.4 
22.3 

23.2 
24.1 
24.9 

25.8 
26.7 


09.5 
10. 
10.4 

\V.t 

11.8 
12.3 

12.7 

l3.2 

i3.6 

14.1 
i4.5 
i5.o 
i5.4 

i6!3 
16.8 
17.3 

'7-7 
18.2 


81 
82 
83 
84 
85 
86 

87 
€8 

89 
90 

91 
92 

93 

99 

100 

lOI 

02 
o3 

04 
o5 
06 
07 
08 
09 
10 

III 
12 
i3 

i4 
i5 
16 

17 
18 

19 
20 

Dist. 


72.2 
73.1 
74.0 
74.8 

75.7 
76.6 
77.5 

78.4 
79.3 
80.2 


125.6 
126.5 
127.4 
128.3 
129.2 
i3o.i 
i3i.o 
i3i.9 
i32.8 
i33.7 


64.0 
64.5 

64.9 
65.4 
65.8 
66.3 

66.7 
67.2 
67.6 
68.1 


1 79- 1 
180.0 
180.0 
181.8 
182.7 
i83.5 
184.4 
i85.3 
186.2 
187.1 


91.3 
91.7 
92.2 
92.6 
93.1 
93.5 
94.0 
944 

95.3 


232.6 

2334 
234.3 

235.2 

236.1 
237.0 

237.0 
238.8 

239.7 
240.6 


1 18.5 
1 18.9 
1 19.4 

1 19.0 
120.3 
120.8 
121.2 
121.7 

122. 1 
122.6 


27.6 
28.5 

29.4 
3o.3 

3l.2 
32.1 

33.0 
33.9 

34.7 
35.6 

36.5 

37.4 
38.3 
39.2 
40-^1 
4i.o 
41.9 
42.8 

43.7 
44.6 


81. 1 
82.0 
82.9 
83.8 
84.6 
85.5 

86.4 
87.3 
88.2 
89.1 


41.3 
4i.8 
42.2 
42.7 
43.1 
43.6 
44.0 
44.5 

44.9 
45.4 


i34.5 

i35.4 
i36.3 
137.2 
i38.i 
139.0 
139.0 
i4o.8 

141.7 
142.6 


68.6 
69.0 
69.5 
69.9 

70.4 
70.8 
71 .3 
71.7 
72.2 
72.6 


188.0 
188.9 
189.8 
190.7 
191. 6 
192.5 
193.3 
1 94.2 
1 95. 1 
196.0 


95.8 
96.2 
96.7 
97.2 
97.6 
98.1 
98.5 
99.0 

99-4 
99-9 


241.5 
2424 
243.2 

244.1 
245.0 

245. Q 

246.8 

247.7 
248.6 
249.5 


1 23.0 
123.5 
123.9 

1244 
124.8 
125.3 
125.8 
126.2 
126.7 

1 27. 1 

127.6 
128.0 
128.5 
128.9 
129.4 
129.8 
i3o.3 
i3o.7 

l3l.2 

i3i.7 


18.6 

19.5 
20.0 
20.4 
20.0 
21 .3 
21.8 
22.2 
22.7 


90.0 
90.0 
91.8 
92.7 
93.6 

94.4 
95.3 
96.2 

9Z-' 
98.0 


45.0 

46.3 

46.8 

47.2 

47.7 
48.1 

48.6 
49.0 
49.5 
49.9 

5o.4 
5o.8 
5i.3 
5i.8 

52.2 

52.7 

53.1 
53.6 
54.0 
54.5 


143.5 
144.3 
145.2 
146.1 
147.0 

147-9 
148.8 

149.7 
i5o.6 

i5i.5 


73.1 
73.5 
74.0 
74.5 
74.9 
75.4 
75.8 
76.3 
76.7 
77.2 


196.0 
197.8 
198.7 
199.6 
200.5 
201.4 
202.3 
2o3.i 
204.0 
204.9 


100.3 
100.8 
101.2 
101.7 
102. 1 
102.6 
io3.i 
io3.5 
104.0 
io44 


25o.4 
251.3 

252.2 
2 53.0 
253.9 
254.8 

255.7 
256.6 

257.5 
2584 


45.4 
46.3 

47-2 
48.1 

49 -o 

tl 

5i.7 
52.6 
53.5 


23.2 

23.6 
24.1 

24.5 

25. 

25.4 
25.9 
26.3 
26.8 
27.2 


98.0 

99.8 

100.7 

101.6 

102.5 

]o3.4 
104.2 
io5.i 
106.0 
106.9 


i52.4 
i53.3 

i54.i 
i55.o 
155.9 
i56.8 

157.7 
158.6 
i5o.5 
160.4 


77.6 
78.1 

78 5 

79 
79 4 

79 9 

80 4 

80 8 

81 3 
81 7 


2o5.8 
206.7 
207.6 
208.5 

2094 
210.3 
211.2 
212.1 
21 3.0 
2 1 3.8 


104.0 
io5.3 
io5.8 
106.2 
106.7 
107. 1 
107.6 
108.0 
108.5 
109.0 


259.3 
260.2 
261. 1 
262.0 
2628 
263.7 
264.6 
265.5 

2664 
267.3 


l32.I 

1 32.6 
1 33.0 
i33.5 
133.9 

1 344 
134.8 
i35.3 

135.7 
i36.2 


Dist. 


Dtjp. 


Lat 


Dep. 


Lat.' 


Dist. 


Dep. 


Lat. 


Dep. 


Lat. 


Dep. 


Lat 


[For 63 DAgreei. 



Pago 44] 




TABLE IL 






Difference of Latitude and Departure for 28 


Degrees. 


Dist. 

I 


Lai. 


Dep. 

00.5 


Disl. 

61 


Lai. 


Dep. 


Disl. 
121 


Lai. 


Dep. 


I^isl. 
181 


Lat. 

159.8 


Dep. 


Dist. Lat. 1 


Dep. 


00.0 


53.9 


28.6 


106.8 


56.8 


85.0 


241 


212.8 


ii3i 


2 


01.0 00.9 1 


62 


54.7 


29.1 


22 


107.7 


57.3 


82 


160.7 


85.4 


42 


213.7 


1 1 3.6 


3 


02.6 


01.4 


63 


55.6 


29.6 


23 


108.6 


57.7 


83 


161.6 


85.9 


43 


214.6 


114. 1 


4 


o3.5 


01 .9 
02.3 


64 


56.5 


3o.o 


24 


109.5 


58.2 


84 


162.5 


86.4 


44 


2 1 5.4 


1 14.6 


5 


04.4 


65 


57.4 


3o.5 


25 


no. 4 


58.7 


85 


i63.3 


86.9 


45 


216.3 


1 1 5.0 


6 


o5.3 


02,8 


66 


58.3 


3i.o 


26 


III. 3 


59.2 


86 


164.2 


87.3 


46 


217.2 


ii5.5 


7 


06.2 


o3.3 


67 


59.2 


3i.5 


27 


1 1 2. 1 


59.6 


87 


i65.i 


87.8 


4i 


218.1 


1 16.0 


8 


07,1 


o3.8 


68 


60.0 


31.9 


28 


ii3.o 


60.1 


88 


166.0 


68.3 


48 


219.0 


1 16.4 


9 


07.0 
08.8 


04.2 


69 


60.9 
61.8 


32.4 


29 


113.9 


60.6 


89 


166.9 
167.8 


88.7 


49 


219.9 


1 16.9 


lO 

II 


04.7 


70 
71 


32.9 
33.3 


3o 
i3i 


114.8 


61 .0 


90 
191 


89.2 


5o 

25l 


220.7 


1 17.4 
117.8 


09.7 


o5.2 


62.7 


115.7 


61.5 


168.6 


89.7 


221.6 


12 


10.6 


o5.6 


72 


63.6 


33.8 


32 


116.5 


62.0 


92 


169.5 


90.1 


52 


222.5 


1 18.3 


i3 


II. 5 


06.1 


73 


64.5 


34.3 


33 


II7-4 


62.4 


93 


1704 


90.6 


53 


223.4 


1 18.8 


i4 


12.4 


06.6 


74 


65.3 


34.7 


34 


118.3 


62.9 


94 


171.3 


91.1 


54 


224.3 


1 19.2 


i5 


l3.2 


07.0 


75 


66.2 


35.2 


35 


119. 2 


63. 4> 


95 


172.2 


91.5 


55 


225.2 


1 1 9.7 


i6 


i4-i 


07.5 


76 


67.1 


35.7 


36 


120. 1 


63.8 


96 


173. 1 


92.0 


56 


226.0 


120.2 


17 


i5.o 


08.0 


77 


68.0 


36.1 


37 


121. 


64.3 


97 


173.0 
174.8 


92.5 


57 


226.0 
227.8 


120.7 


i8 


15.9 
16.8 


08.5 


78 


68.9 


36.6 


38 


121. 8 


64.8 


98 


93.0 


58 


121. 1 


19 


08.9 


79 


69.8 


37.1 


39 


122.7 


65.3 


99 


175.7 


934 


59 


228.7 


121.6 


20 


17.7 


09.4 


80 
81 


70.6 


37.6 


40 
i4i 


123.6 


65.7 


200 
201 


176.6 


93.9 


60 
261 


229.6 


122. 1 


21 


18.5 


09,0 
10.3 


71.5 


38. 


124.5 


66.2 


177.5 


94.4 


23o.4 


122.5 


22 


19.4 


82 


72.4 


38.5 


42 


125.4 


66.7 


02 


178.4 


94.8 


62 


23 1. 3 


123.0 


23 


20.3 


10.8 


83 


73.3 


39.0 


43 


126.3 


67.1 


o3 


179.2 


95.3 


63 


232.2 


123.5 


24 


21 .2 


II .3 


84 


74.2 


39.4 


44 


127.1 


67.6 


o4 


180.1 


95.8 


64 


233.1 


123.9 


25 


22.1 


1 1. 7 


85 


75.1 


39.9 


45 


128.0 


68.1 


o5 


18 1. 


96.2 


65 


234.0 


124-4 


26 


23 


12.2 


86 


75.0 
76.8 


40.4 


46 


128.0 


68.5 


06 


181.9 
182.8 


96.7 


66 


234.9 


1 24.9 


27 


23.8 


12.7 


87 


40.8 


47 


129.8 


69.0 


07 


97.2 


67 


235.7 


125.3 


28 


2^.7 


i3.i 


88 


77.7 


4i.3 


48 


i3o.7 


69.5 


08 


i83.7 


97-7 


68 


236.6 


125.8 


29 


25.6 


i3.6 


89 


78.6 


41.8 


49 


i3i.6 


70.0 


09 


184.5 


98.1 


69 


237.5 


126.3 


3o 
3i 


26.5 


i4«i 


90 
91 


79.5 


42.3 


5o 
i5i 


i32.4 


70.4 
70.9 


10 
211 


185.4 


98.6 


70 
271 


238.4 
239.3 


126.8 


27.4 


i4.6 


80.3 


42.7 


i33.3 


186.3 


99.1 


127.2 


32 


28.3 


i5.o 


92 


81.2 


43.2 


52 


i34.2 


71.4 


12 


187.2 


99.5 


72 


240.2 


127.7 


33 


29.1 1 i5.5 


93 


82.1 


43.7 


53 


i35.i 


71.8 


i3 


188.1 


100.0 


73 


241.0 


128.2 


34 


3o.o 


16.0 


94 


83. 


44.1 


54 


i36.o 


72.3 


i4 


189.0 


100.5 


74 


241.9 


128.6 


35 


30.9 


16.4 


95 


83.9 


44.6 


55 


i36.9 


72.8 


i5 


189.8 


100.9 


75 


242.8 


1 29. 1 


36 


3i.8 


16.9 


96 


84.8 


45.1 


56 


137.7 


73.2 


16 


190.7 


101.4 


76 


243.7 


129.6 


37 


32.7 


17.4 


97 


85.6 


45.5 


57 


i38.6 


73.7 


17 


191.6 


lOl.O 


77 


244.6 


1 3o.o 


38 


33.6 


17.8 


98 


86.5 


46. 


58 


139.5 


74.2 


18 


192.5 


102.3 


78 


245.5 


i3o.5 


^^9 


34.4 


18.3 


99 


87.4 


46.5 


59 


i4o.4 


74.6 


19 


193.4 


102.8 


79 


246.3 


i3i.o 


4o 
4i 


35.3 
36.2 


18.8 


100 

lOI 


88.3 


46.9 


60 
161 


i4i.3 


75.1 


20 
221 


194.2 


io3.3 


80 


247.2 


i3i.5 


19.2 


89.2 


47.4 


142.2 


75.6 


195.1 


io3.8 


281 


248.1 


i3i.9 


42 


37.1 


19.7 


02 


90.1 


47-9 


62 


143.0 


76.1 


22 


L96.0 


104.2 


82 


249.0 


132.4 


43 


38. 


20.2 


-o3 


90.0 


48.4 


63 


143.9 


76.5 


23 


196.9 
197.8 


104.7 


83 


249.9 


132.9 


44 


38.8 


20.7 


o4 


91.8 


48.8 


64 


144.8 


77.0 


24 


io5.2 


84 


25o.8 


133.3 


45 


39.7 


21. 1 


o5 


92.7 


49.3 


65 


145.7 


77.5 


25 


198.7 


io5.6 


85 


25 1. 6 


133.8 


46 


4o.6 


21 .6 


06 


93.6 


49.8 


66 


146.6 


77.9 


26 


199.5 


106.1 


86 


252.5 


134.3 


47 


4i.5 


22.1 


07 


94.5 


5o.2 


67 


147.5 


78.4 


27 


200.4 


106.6 


87 


253.4 


134.7 


48 


42.4 


22.5 


08 


95.4 


5o.7 


68 


148.3 


78.0 


28 


201.3 


107.0 


88 


254.3 


i35.2 


49 


43.3 


23.0 


09 


96.2 


5l.2 


69 


149.2 


79.3 


29 


202.2 


107.5 


89 


255.2 


135.7 


5o 
5i 


44.1 
45.0 


23.5 


10 
III 


97.1 


5i.6 


70 


i5o.i 


79.8 


3o 

23 1 


2o3.i 


108.0 


90 
291 


256.1 


1 36. 1 
136.6 


23.9 


98.0 


52.1 


171 


i5i.o 


80.3 


204.0 


108.4 


256.9 
257.8 


52 


45.9 


24.4 


12 


98.0 
99.6 


52.6 


72 


i5i.9 


80.7 


3a 


204.8 


108.9 


92 


137.1 


53 


46.8 


24.9 


i3 


53.1 


73 


i52.7 


81.2 


33 


205.7 


109.4 


93 


258.7 


137.6 


54 


47-7 


25.4 


i4 


100.7 


53.5 


74 


i53.6 


81.7 


34 


206.6 


109.0 


94 


259.6 


138.0 


55 


48.6 


25.8 


i5 


101.5 


54.0 


75 


i54.5 


82.2 


35 


207.5 


iio5 


95 


260.5 


i38.5 


56 


49-4 


26.3 


16 


102.4 


54.5 


76 


i55.4 


82.6 


36 


208.4 


1 10.8 


96 


261.4 


139.0 


57 


5o.3 


26.8 


17 


io3.3 


54.9 


77 


i56.3 


83.1 


37 


209.3 


111.3 


97 


262.2 


139.4 


58 


5l.2 


27.2 


18 


104.2 


55.4 


78 


157.2 


83.6 


38 


2I0.I 


1 1 1.7 


98 


263.1 


139.9 


59 


52.1 


27.7 


'9 


io5.i 


55.9 


79 


i58.o 


84.0 


39 


21 1.0 


112.2 


99 


264.0 


140.4 


60 

Dist. 


53.0 


28.2 


20 
Disl. 


106.0 


56.3 


80 
Disl. 


1 58. 9 


84.5 


40 
Dist. 


211.9 


1 1 2.7 


3oo 


264.9 


140.3 


Dep. 


Lai. 


Dep. 


Lai. 


Dep. 


Lai. 


Dep. 


Lat. 


Dist. 


Dep. 


Lai. 










[For 62 Degrees. 



TABLE II. fP^'so^ft 
Difference of Latitude and Departure for 29 Degrees. 


Disl. 

I 

2 

3 

4 

5 
6 

7 
8 

9 

JO 

II 

12 

i3 

i4 
i5 
i6 

17 
i8 

19 
20 


Lat. 


Dep. 


Dist. 

61 
62 
63 

64 
65 
66 

67 
68 

69 
70 

71 
72 
73 
74 
75 
76 
77 
78 

80 

81 
82 
83 

84 
85 
86 

87 
88 

89 

90 

91 

98 

99 
100 

lOl 

02 
o3 

04 
o5 
06 

07 
08 

09 

10 

III 
12 
i3 

i4 

i5 

•16 

17 
18 

»9 
20 

Disi 


Lat. 


Dep. 


Dist. 

121 
22 

23 

24 

25 

26 

27 
28 

?9 

3o 

i3i 

32 

33 

34 
35 
36 

37 
38 

39 
4o 

i4i 
42 
43 
44 
45 
46 

47 
48 

5o 
i5i 

52 

53 

54 
55 
56 

57 

58 

^9 
60 

161 
62 
63 

64 
65 
66 

67 
68 

69 

70 

171 

72 
73 
74 
75 
76 

77 
78 

Z9 

80 


Lat. 


Dep. 


Dist. 

181 
82 
83 

84 
85 
86 

87 
88 
89 
90 

191 
93 

96 

9Z 
98 

99 
200 

20! 
02 

o3 

04 

o5 
06 

07 
08 

09 

10 

21! 
12 
l3 
l4 

i5 
16 

17 
18 

19 
20 

221 

22 

23 

24 

25 

26 

27 
28 

23 1 
32 

33 

34 
35 
36 

37 
38 

4o 
Dist. 


Lat. 


Dep. 


Dist. 

241 
42 
43 

44 
45 
46 

47 
46 

49 
5o 

25l 
52 

53 

54 
55 
56 

57 
58 

60 


Lat. 


Dep. 


(x>.9 
01 .7 
02.6 
o3.5 

04.4 
o5.2 
06.1 
07.0 

07.9 

08.7 


00.5 
01 .0 
01 .5 
01.9 

02.4 
02.9 

o3.4 
03.9 

04.4 
04.8 


53.4 
54.2 

55. r 

56.0 
56.9 

57.7 
58.6 
59.5 
60,3 
61.2 


29.6 
3o.i 
3o.5 
3i.o 
3i.5 

32.0 

32.5 
33.0 
33.5 
33.9 

34.4 

34.9 
35.4 
35.9 

36.4 
36.8 
37.3 

37.8 
38.3 
38.8 

39.3 
39.8 
4o.2 
40.7 

4l.2 

41.7 

42.2 
42.7 
43.1 
43.6 


io5.8 
106.7 
107.6 
108.5 
109.3 
no. 2 
III .1 
112. 
112. 8 
ii3'.7 


58.7 
59.1 
59.6 
60.1 
60.6 
61. 1 
61.6 
62.1 
62.5 
63. 


1 58.3 
1 59.2 
160.1 
160.9 
161.8 
162.7 
i63.6 

164.4 
i65.3 
166.2 


87.8 
88.2 

88.7 
89.2 

89.7 
90.2 
90.7 
91.1 
91.6 
92.1 


210.8 
21 1.7 

212.5 

2 1 3.4 
214.3 

2l5.2 
216.0 
216.9 
217.0 
218.7 


116.8 
II 7.3 
117.S 
118.3 
118.8 
119.3 

119.7 
120.2 
120.7 
121.2 


09.6 
10.5 

II.4 

12.2 
l3.I 
14.0 
14.9 

i5.7 

16.6 

17.5 


o5.3 
o5.8 
06,3 
06.8 
07.3 
07.8 
08.2 
08.7 
09.2 
09.7 


62.1 
63. 
63.8 

64.7 
65.6 
66.5 
67.3 
68.2 
69.1 
70.0 


114.6 

ii5.4 
116.3 
II7-2 

118. 1 
118.0 

119.8 

120.7 

121.6 

122.4 


63.5 
64.0 
64.5 
65. 

65.4 
65.9 

66.4 
66.9 

67.4 
67.9 


167.1 
167.0 
168.8 
169.7 
170.6 

171.4 
172.3 
173.2 
174.0 
174.9 


92.6 
93.1 
93.6 

94.1 
94.5 
95.0 
95.5 
96.0 
96.5 
97.0 


219.5 
220.4 
221.3 
222.2 
223.0 
223.0 
224.8 
225.7 
226.5 
227.4 


121.7 
122.2 
122.7 

123. r 
123.6 

124.1 
124.6 

125.1 

125.6 
126.1 


21 
22 

23 

24 

25 

26 

27 
28 


18.4 

19.2 
20.1 
21.0 
21.9 
22.7 
23.6 
24.5 

25.4 
26.2 


10.2 
10.7 
11 .2 
11 .6 
12. 1 
12.6 
i3.i 
i3.6 
14.1 
14.5 

i5.o 
i5.5 
1.6.0 
16.5 
17.0 
17.5 

179 
18.4 
18.9 

19.4 


70.8 
71.7 
72.6 
73.5 
74.3 
75.2 
76.1 
77,0 
77.8 
78.7 


123.3 
124.2 
125.1 
125.9 
126.8 
127.7 
128.6 
129.4 
i3o.3 

l3l.2 


68.4 
68.8 
69.3 
69.8 
70.3 
70.8 
71.3 
71.8 
72.2 
72.7 

73.2 

73.7 
74.2 

74.7 
75.1 
75.6 
76.1 
76.6 

77.1 
77.6 


175.8 
176.7 
177.5 

178.4 
179.3 
180.2 
181.0 
181.0 
182.8 
183.7 


97-4 

97-9 
98.4 

98.9 
99-4 

99-9 

100.4 
100.8 
101.3 
101.8 


261 
62 
63 

64 
65 
66 
67 
68 
69 
70 

271 

72 
73 
74 
75 
76 
77 
78 

Z9 
80 

281 
82 
83 

84 
85 
86 

87 
68 

89 
90 

291 

9' 
93 

96 

98 

,99 

3oo 


228.3 
229.2 

23o.o 
230.9 
231.8 

232.6 

233.5 

234.4 
235.3 
236.1 


126.5 
127.0 
127.5 
128.0 
128.5 
129.0 
129.4 
129.9 

i3o.4 
i3o.9 I 

i3i.4 
i3i.9 
i32.4 
1 32 .8 
133.3 
1.33.8 
i34-3 
i34.8 
i35.3 
i35.7 

1 36.2 
1 36.7 
137.2 
137.7 
i38.2 
i38.7 
139.1 
139.6 
1 40.1 
i4o.6 


3i 

32 

33 

34 
35 
36 

37 
38 

4o 

4i 
42 
43 

44 
45 
46 

4i 
48 

49 
5o 

5i 

52 

53 

54 
55 
56 

57 
58 

60 
Dist. 


27.1 
28.0 
28.9 
29.7 
3o.6 
3i.5 
32.4 
33.2 
34.1 
35.0 

35,9 

36.7 
37.6 
38.5 

39.4 

4o.2 

4i .1 
42.0 
42.9 
43.7 


79.6 
80.5 
81.3 
82.2 
83.1 
84.0 
84.8 

85.7 

86.6 

.87.5 


44.1 
44.6 

45.1 
45.6 
46.1 
46.5 
47-0 
47.5 
48. 
48.5 


l32.I 

132.9 
i33.8 

i34.7 
i35.6 

i36.4 
i37.3 
i38.2 
139. 1 
139.9 


184.5 

185.4 
186.3 
187.2 
188.0 
188.0 
189.8 
190.7 
191.5 
192.4 


102.3 
102.8 
io3.3 
io3.7 
104.2 

104.7 
io5.2 

105.7 
106.2 
106.7 


237.0 
237.0 
238.8 
239.6 
240.5 

241.4 
242.3 
243.1 
244.0 
244.9 


19.9 
20.4 
20.8 
21 .3 
21.8 
22.3 
22.8 
23.3 
23.8 
24.2 


88.3 
89.2 
90.1 
91 .0 
91.8 
92.7 
93.6 
94.5 
95.3 
96.2 


49.0 
49.5 

49.9 
5o.4 
50.9 

5i.4 
51.9 
52.4 
52.8 
53.3 


i4o.8 

i4i.7 
142.6 

143.4 
144.3 
145.2 
i46.i 
146.9 
147.8 
148.7 


78.1 
78.5 
79.0 
79.5 
80.0 
80.5 
81.0 
81.4 

81. Q 

82 .s 


193.3 
194.2 
195.0 

'95? 
196.8 

197-7 
198.5 

199.4 
200.3 
201.2 


107.1 
107.6 
108.1 
108.6 

109.1 
109.6 

IIO.l 

110.5 

III.O 

111.5 


245.8 
246.6 
247.5 
248.4 
249.3 
25o.i 
25r.o 
251.9 

252.8 

253.6 


44.6 
45.5 

46.4 
47.2 
48.1 
49.0 

49.9 
50.7 

5i.6 

52.5 


24.7 

25.2 
25.7 
26.2 
26.7 
27.1 
27.6 
28.1 
28.6 
29.1 


97.1 
98.0 
98.8 

99-7 
100.6 
101.5 
102.3 
io3.2 
104.1 
io5.o 


53.8 
54.3 
54.8 
55.3 
55,8 
56.2 

56.7 
57.2 

57.7 
58.2 


149.6 
i5o.4 
i5i .3 

l52.2 

i53.i 
153.9 
i54.8 
i55.7 
i56.6 
157.4 


82.9 

83.4 
83.9 

84.4 
84.8 
85.3 
85.8 
86.3 
86.8 
87.3 


202.0 
202.9 
2o3.8 

204.7 
2o5.5 

206.4 
207.3 
208.2 
209.0 
209.9 


112.0 

I 12.5 

113.0 
11 3.4 
1 13.9 

114.4 
T14.9 
115.4 
115.9 
116.4 


254.5 
255.4 
256.3 
257.! 
258.0 
258.0 
259.0 
260.6 
261.5 
262.4 


i4i.i 
i4t.6 
142.0 
142.5 
143.0 
i43.5 
144.C 

144.5 
1450 
I4S.4 


Dep. 


Lat. 


Dep. 


Lat. 


Dist. 


Dep. 


Lat. 


Dep. 


Lat. 


iDist 


. Dep. 


Lat. 


[For CI Degree*. 
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TABLE 11 


Difference of Latitude and Departure for 30 Deorrces. 


Dist. Lat. 


Dep. 

00.5 


Dist. 

61 


Lat. 


Dep. 


Dist. 

121 


Lat. Dep. 1 


Dfst.l 


Lat 


Dep. 

90.5 


Dbt. 

241 


Lat 


D«p. 


1 


00.9 


52.8 


3o.5 


104.8 


60.5 


181 


i56.8 


208.7 


120.5 


a 


01 7 


01. 


62 


53.7 


3i.o 


22 


io5.7 


61 .0 


82 


157.6 


91.0 


42 209.6 


121.0 


3 


OS .6 


01.5 


63 


54.6 


3i.5 


23 


106.5 


61.5 


83 


1 58.5 


91.5 


42 2104 


I3I.5 


4 


o3.5 


02.0 


64 


55.4 


32. 


24 


107.4 


62.0 


84 


159.3 


92.0 441 


2 II. 3 


122.0 


5 


o4.3 


02.5 


65 


56.3 


32.5 


25 


108.3 


62.5 


85 


160.2 


92.5 


.45 


212.2 


122.5 


- 6 


o5.2 


o3.o 


66 


57.2 


33.0 


26 


109.1 


63. 


86 


161. 1 


93.0 


46 


21 3.0 


123.0 


7 


06.1 


o3.5 


67 


58. 


33.5 


27 


IIO.O 


63.5 


87 


16 1. 
162.8 


93.5 


47 


2 1 3.0 
214.8 


123.5 


8 


06.9 


04.0 


68 


58.9 
59.8 


34.0 


28 


no. 9 


64.0 


88 


94.0 


48 


124.0 


9 


07.8 


04.5 


69 


34.5 


29 


III. 7 


64.5 


89 


163.7 


94.5 


49 


215.6 


124.5 


10 


08.7 


o5.o 


70 
71 


60.6 


35.0 
35.5 


3^> 
i3i 


112. 6 


65. 


90 
191 


164.5 


95.0 


5o 

25l 


216.5 


125.0 
125.5 


II 


09.5 


o5.5 


61.5 


ii3.4 


65.5 


i65.4 


95.5 


217.4 


13 


10.4 


06.0 


72 


62.4 


36. 


32 


114.3 


66. u 


92 


166.3 


96.0 


52 


218.2 


126.0 


i3 


If .3 


06.5 


73 


63.2 


36.5 


33 


Il5.2 


66.5 


93 


1 67. 1 


96.5 


53 


219.1 


126.5 


i4 


12. 1 


07.0 


74 


64.1 


37.0 


34 


116. 


67.0 


94 


168.0 


97.0 


54 


220.0 


127.0 


i5 


i3.o 


07.5 


75 


65. 


37.5 


35 


116. 9 
117. 8 


67.5 


95 


168.9 


97.5 


55 


220.8 


127.5 


i6 


13.9 


08.0 


76 


65.8 


38.0 


36 


68.0 


96 


169.7 


98.0 


56 


221.7 


128.0 


17 


14.7 


08.5 


77 


66.7 


38.5 


37 


118.6 


68.5 


97 


170.6 


98.5 


57 


222.6 


128.5 


i8 


i5.6 


09.0 


78 


67.5 


39.0 


38 


119. 5 


69.0 


98 


171.5 


99.0 


58 


223.4 


129.0 


19 


16.5 


09.5 


79 


68.4 


39.5 


39 


120.4 


69.5 


99 


172.3 


99.5 


59 


224.3 


129.5 


20 


17.3 


10. 


80 


69.3 


4o.o 
40.5 


40 
i4i 


121 .2 


70.0 
70.5 


2(iO 
20 i 


173.2 


1 00.0 


60 
261 


225.2 


i3o.o 


21 


18.2 


10.5 


81 


70.1 


122.1 


1 74. 1 


100.5 


226.0 


i3o.5 


22 


19. 1 


II.O 


82 


71 .0 


4i.o 


42 


123. 


71 .0 


02 


174.9 
175.8 


lOI.O 


62 


226.9 
227.8 


i3i.o 


23 


19.0 


II .5 


83 


71.9 


41.5 


43 


123.8 


71 .5 


o3 


101.5 


63 


i3i.5 


24 


20.8 


12.0 


84 


72.7 


42.0 


44 


124.7 


72.0 


04 


176.7 


102.0 


64 


228.6 


l32.0 


25 


21.7 


12.5 


85 


73.6 


42.5 


45 


125.6 


72.5 


o5 


177.5 


102.5 


65 


229.5 


i32.5 


26 


22.5 


i3.o 


86 


74.5 


43.0 


46 


126.4 


73.0 


06 


178.4 


io3.o 


66 


23o.4 


1 33.0 


27 


23.4 


i3.5 


87 


75.3 


43.5 


47 


127.3 


73.5 


07 


179.3 


io3.5 


67 


23l.2 


1 33.5 


28 


24.2 


14.0 


88 


76.2 


44.0 


48 


128.2 


74.0 


08 


1 80. 1 


104.0 


68 


232.1 


1 34.0 


29 


25.1 


14.5 


89 


77.1 


44.5 


49 


129.0 


74.5 


09 


181.0 


104.5 


69 


233.0 


1 34.5 


3c 
3i 


26.0 


i5.o 


90 
91 


77.9 


45.0 


5o 
i5i 


129.9 75.0 


10 

211 


181.9 


io5.o 


70 
271 


233.8 


1 35.0 


26.8 


i5.5 


78.8 


45.5 


i3o.8 175.5 


182.7 io5.5 


234.7 


135.5 


32 


27.7 


16.0 


92 


79-7 


46.0 


52 


i3i.6 


76.0 


12 


i83.6 


106.0 


72 


235.6 


i36.o 


33 


28.6 


16.5 


93 


80.5 


46.5 


53 


i32.5 


76.5 


i3 


184.5 


106.5 


73 


236.4 


1 36.5 


34 


29.4 


17.0 


94 


81.4 


47-0 


54 


i33.4 


77.0 


i4 


i85.3 


107.0 


74 


237.3 


137.0 


35 


3o.3 


17.5 


95 


82.3 


47.5 


55 


i34.2 


77.5 


i5 


186.2 


107.5 


75 


238.2 


137.5 


36 


3l.2 


18.0 


96 


83.1 


48.0 


56 


i35.i 


78.0 


16 


1 87. 1 


108.0 


76 


239.0 


i38.o 


37 


32. 


18.5 


97 


84. 


48.5 


57 


i36.o 


78.5 


17 


187.9 
188.8 


108.5 


77 


239.9 

240.8 


1 38.5 


38 


32.9 
33.8 


19.0 


98 


84.9 


49.0 


58 


i36.8 


79.0 


18 


109.0 


78 


139.0 


39 


19.5 


99 


85.7 


49.5 


59 


137.7 


79-5 


19 


189.7 


109.5 


79 


241.6 


139.5 


40 
4x 


34.6 


20.0 


100 

lOI 


86.6 


5o.o 


60 
161 


i38.6 


80.0 


20 
221 


190.D 


IIO.O 


80 


242.5 


i4o.o 


35.5 


20.5 


87.5 


5o.5 


139.4 


80.5 


191.4 


1 10.5 


281 


243.4 


1 40.5 


42 


36.4 


21.0 


02 


88.3 


5i.o 


62 


140.3 


81.0 


22 


192.3 


I II.O 


82 


244.2 


i4i.o 


43 


37.2 


21.5 


o3 


89.2 


5i.5 


63 


i4i.2 


81.5 


23 


1 93. 1 


II1.5 


83 


245.1 


i4i.5 


44 


38.1 


22.0 


c4 


90.1 


52.0 


64 


142.0 


82.0 


24 


194.0 


1 12.0 


84 


246.0 


142.0 


45 


39.0 


22.5 


o5 


90.0 
91.8 


52.5 


65 


142.9 
143.8 


82.5 


25 


194.9 


1 1 2.5 


85 


246.8 


142.5 


46 


39.8 


23.0 


06 


53.0 


66 


83. 


26 


195.7 


1 1 3.0 


86 


247.7 


143.0 


47 


40.7 


23.5 


07 


92.7 


53.5 


67 


144.6 


83.5 


27 


196.6 


ii3.5 


87 


248.5 


143.5 


48 


4i.6 


24.0 


08 


93.5 


54.0 


68 


145.5 


84.0 


28 


197.5 


ii4.o 


88 


249.4 


144.0 


49 


42.4 


24.5 


09 


94.4 


54.5 


69 


146.4 


84.5 


29 


198.3 


114.5 


89 


25o.3 


144.5 


5o 
5i 


43.3 


25.0 


10 
III 


95.3 


55.0 


70 

171 


i47-2 


85.0 


3o 

23l 


199.2 


1 1 5.0 


90 
291 


25l.I 


145.0 


44.2 


25.5 


96.1 


55.5 


148.1 


85.5 


200.1 


ii5.5 


a52.o 


145.5 


52 


45.0 


26.0 


12 


97.0 


56. 


72 


149.0 


86.0 


32 


200.9 
201.8 


1 16.0 


92 


252.9 


146.0 


53 


45.0 
46.8 


26.5 


i3 


97.9 1 56.5 


73 


149.8 


86.5 


33 


1 16.5 


93 


253.7 


146.5 


54 


27.0 


i4 


98.7 


57.0 


74 


i5o.7 


87.0 


34 


202.6 


1 17.0 


94 


254.6 


147.0 


55 


47.6 


27.5 


i5 


99.6 


57.5 


75 


i5i.6 


87.5 


35 


2o3.5 


1 17.5 


95 


255.5 


147.5 


56 


48.5 


28.0 


16 


100.5 


58. 


76 


i52.4 


88.0 


36 


204.4 


118.0 


96 


256.3 


148.0 


57 


49.4 


28.5 


17 


101.3 


58.5 


77 


i53.3 


88.5 


37 


2o5.a 


118.5 


97 


257.2 


148.5 


58 


5o.2 


29.0 


18 


102. a 


59.0 


78 


154.2 


89.0 


38 


206.1 


1 19.0 


98 


258.1 


149.0 


^9 


5i.i 


29.5 


>9 


io3.i 


59.5 


79 


i55.o 


89.5 


39 


207.0 1 1 19.5 


99 


258.0 149.5 
259.0 150.0 


bo 

DiHt. 


52.0 
Dep. 


3o.o 
Lat. 


30 


103.9 


60. c 


80 

* 

Disl. 


155.9 


90.0 


40 
Dist. 


207.8 


120.0 


000 
Dist. 


Dist. 


Dep. 


Lat. 


Dep. 1 Lat. 


1 Dep. 


Lat. 


Dep. Lat. 






[For (50 DegTMS.- | 







TABLE IL 


• 

iTogeC 


Difference of Latitude and Departure for 31 Degrees. 


Due 

I 


Lat. 


Dep. 


Dist. 
"6T 


Lat. 


Dep. 


Dist. 
121 


Lat. 


Dep. 


Dist. 

181 


Lat. 


Dep. 


Dist. 

24 1 


Lat. Dep. 


00.9 


00.5 


52.3 


3i.4 


io3.7 


62.3 


1 55. 1 


93.2 


206.6 1 24.1 


2 


01.7 


01 .0 


62 


53.1 


3i .9 


22 


104 


6 


62.8 


82 


i56.o 


93.7 


42 


207.4: 124.6 


3 


02.6 


01.5 


63 


54.0 


32.4 


23 


io5 


.4 


63.3 


83 


156.9 


94.3 


43 


208.3 ' 125.2 


4 


o3.4 


02.1 


64 


54.9 


33.0 


24 


106 


3 


63.9 


84 


157.7 


94.8 


44 


209.1 1 125.7 


5 


04.3 


02.6 


65 


55.7 


33.5 


25 


107. 


.1 


64.4 


85 


158.6 


95.3 


45 


210.0 


126.2 


6 


o5.i 


o3.i 


66 


56.6 


34.0 


26 


108 





64.9 


86 


159.4 


95.8 


46 


210.9 


126.7 


7 


06.0 


o3.6 


67 


57.4 


34.5 


27 


108 


9 


65.4 


87 


160.3 


96.3 


47 


211.7 


127.2 


8 


06.9 


04.1 


68 


58.3 


35.0 


28 


109 


7 


65.9 


88 


161. 1 


96.8 


48 


212.6 


127.7 


9 


07 7 


04.6 


69 


59.1 


35.5 


29 


no 


.6 


66.4 


89 


162.0 


97.3 


49 


213.4 


128.2 


lO 


08.6 


o5.2 


70 
71 


60.0 


36.1 
36.6 


3o 


III 


.4 


67.0 


90 
191 


162.9 
i63.7 


97-9 


5o 

25l 


214.3 


128.8 


II 


09.4 


05.7 


60.9 


i3i 


112 


.3 


67.5 


9«.4 


2l5.I 


129.3 


12 


10.3 


06.2 


72 


61.7 


37.1 


32 


ii3 


.1 


68.0 


92 


164.6 


98.9 


52 


21D.O 12Q.8 1 


i3 


II. I 


06.7 


73 


62.6 


37.6 


33 


ii4 


.0 


68.5 


93 


1 65.4 


99.4 


53 


216.9 


i3o.3 


i4 


12.0 


07.2 


74 


63.4 


38.1 


34 


ii4 


■9 


69.0 


94 


166.3 


99.9 


54 


217.7 


i3o.8 


i5 


12.9 


07.7 


75 


64.3 


38.6 


35 


ii5 


7 


69.5 


95 


167. 1 


100.4 


55 


218.6 


i3i.3 


i6 


i3.7 


08.2 


76 


65.1 


^^'^ 


36 


116 


6' 


70.0 


96 


168.0 


100.9 
101.5 


56 


219.4 


i3i.8 


17 


14.6 


08.8 


77 


66.0 


39.7 


37 


117. 


4 


70.6 


97 


168.9 


^7 


220.3 


i32.4 


id 


i5.4 


09.3 


78 


66. 9 


4o.2 


38 


118. 


3 


71. 1 


98 


169.7 


102.0 


58 


221.1 


i32.9 


'9 


16.3 


09.8 


79 


67.7 


40.7 


39 


119. 


1 


71 .6 


99 


170.6 


102.5 


59 


222.0 


1 33.4 


21 


17. 1 


10.3 


80 


68.6 


41. a 

41.7 


40 
i4i 


120 


.0 


72.1 


200 
201 


171.4 


io3.o 


66 
261 


222.9 
223.7 


133.9 


18.0 


10.8 


81 


69.4 


120 


9 


72.6 


172.3 


io3.5 


1 34.4 


22 


18.9 


II. 3 


82 


70.3 


42 2 


42 


121 


7 


7 J. I 


02 


1 73. 1 


104.0 


62 


224.6 


1 34.9 
i35.5 


23 


19.7 


11.8 


83 


71. 1 


42.7 


43 


122. 


6 


73.7 


o3 


174.0 


104.6 


63 


225.4 


24 


20.6 


12.4 


84 


72.0 


43.3 


.44 


123. 


4 


74.2 


04 


174.9 


io5.i 


64 


226.3 


i36.o 


25 


21 .4 


12.9 


85 


72.9 


43.8 


45 


124. 


3 


74.7 


o5 


175.7 


io5.6 


65 


227.1 


i36.5 


26 


22.3 


i3.4 


86 


73.7 


44.3 


46 


125. 


I 


75.2 


06 


176.6 


106. 1 


66 


228.0 


137.0 


27 


23.1 


13.9 


87 


74.6 


44.8 


47 


126. 





75.7 


07 


177.4 


106.6 


67 


228.9 


137.5 


28 


24.0 


i44 


88 


75.4 


45.3 


48 


126. 


9 


76.2 


08 


178.3 


107.1 


68 


229.7 


i38.o 


29 


5/1.9 


Is!? 

16.0 


89 


76.3 


45.8 


49 


127. 


7 


76.7 


09 


179.1 


107.6 


69 


23o.6 


i38.5 


3<. 
3i 


V!5.7 
26.6 


_?2. 

9» 


77.1 


46.4 
46.9 


5o 
i5i 


128. 


6 


77.3 


10 
211 


180.0 


108.2 


70 
271 


23 1. 4 


139.1 


78.0 


129. 


4 


77.8 


180.9 


108.7 


232.3 


139.6 


32 


27.4 


16.5 


92 


78.9 


47.4 


52 


i3o. 


3 


78.3 


12 


181.7 


109.2 


72 


233.1 


i4o.i 


33 


28.3 


17 


93 


79-7 


^Z-9 


53 


i3i. 


I 


78.8 


i3 


182.6 


109.7 


73 


234.0 


i4o.6 


34 


29.1 


17.5 


94 


80.6 


48.4 


54 


l32. 





79.3 


i4 


i83.4 


110.2 


74 


234.9 


i4i*i 


35 


3o.o 


18.0 


95 


81.4 


48.9 


55 


l32. 


9 


79.8 


i5 


184.3 


1 10.7 


75 


235.7 


i4i.6 


36 


3o.o 


18.5 


96 


82.3 


49.4 


56 


i33. 


7 


80.3 


16 


i85.i 


III. 2 


76 


236.6 


142.2 


37 


3.-7 


19. 1 


97 


83.1 


5o.o 


57 


i34. 


6 


80.9 


17 


186.0 


iii.S 


77 237.4 


142.7 


38 


32.6 


.9.6 


98 


84.0 


5o.5 


58 


i35. 


4 


81.4 


18 


186.9 


112.3 


78 


238.3 


143.2 


39 


33.4 


20. 1 


99 


84.9 


5i .0 


59 


i36. 


3 


81.9 


19 


187.7 


1 12.8 


79 


239.1 


143.7 


4o 
ii 


34.3 
35.1 


20.6 
21 . 1 


100 
101 


85.7 


5i.5 


60 
161 


i37. 


I 


82.4 


20 
221 


188.6 


ii3.3 


80 
281 


240.0 


144.2 
144.7 


86.6 


52.0 


i38. 





82.9 


189.4 


1 1 3.8 


240.9 


42 


36. 


21.6 


02 


87.4 


52.5 


62 


i38. 


9 


83.4 


22 


190.3 


114.3 


82 


241.7 


145.2 


13 


36. 


2^2.1 


o3 


88.3 


53.0 


63 


139. 


7 


84.0 


23 


191.1 


114.9 


83 


242.6 


145.8 


i4 


37.7 


22.7 


04 


89.1 


53.6 


64 


i4o. 


6 


84.5 


24 


192.0 


115.4 


84 


243.4 


146.3 


45 


38.6 


23.2 


o5 


90.0 


54.! 


65 


i4i. 


4 


85. 


25 


192.9 


115.9 


85 


244.3 


1 46.8 


46 


39.4 


23.7 


06 


90.9 


54.6 


66 


142. 


3 


85.5 


26 


193.7 


116.4 


86 


245.1 


147.3 


47 


40.3 


24.2 


07 


91.7 


55.1 


67 


143. 


I 


86.0 


27 


194.6 


1 16.9 


87 


246.0 


147.8 


48 


4i.i 


24.7 


08 


92.6 


5:).6 


. 68 


144. 





86.5 


28 


195.4 


1 17-4 


88 


246.9 


i48.3 


49 


42.0 


25.2 


09 


93.4 


56.1 


69 


144. 


9 


87.0 


29 


196.3 


1 17.0 


89 


247-7 


148.8 


5o 
5i 


42.9 
43.7 


25.8 

26.3 


lo 
III 


94.3 


56.7 


70 
171 


i45. 


7 


87.6 


3o 

23l 


1 97. 1 


118.5 


90 


248.6 


149.4 


95.1 


57.2 


i46. 


6 


88.1 


198.0 


1 190 


291 


249.4 


149.9 


52 


44.6 


26.8 


12 


96.0 


57.7 


72 


l47- 


4 


88.6 


32 


198.9 


119.5 


92 


25o.3 


156.4 


S3 45.4 


27.3 


i3 


96.9 


58.2 


73 


i48. 


3 


89.1 


33 


199.7 


120.0 


93 


25l.2 


i5o.o 


54 46.3 


27.8 


i4 


97.7 


58.7 


74 


149. 


I 


89.6 


34 


200.6 


120.5 


94 


252.0 


I5..2 


55 47.1 


28.3 


i5 


98.6 


59.2 


75 


i5o 





90. T 


35 


201.4 


1 21.0 


95 


252.9 


i5i.9 
i52.5 


56 


48.0 


28.9 


16 


99.4 


^9-7 


76 


i5o 


9 


90.6 


36 


202.3 


1 2 1. 5 


96 


253.7 


57 


48.9 


29.4 


17 


100.3 


60.3 


77 


i5i 


7 


91 .2 


37 


2o3.i 


122. 1 


97 


254.6 i53.o| 


58 


49.7 


2^.9 


18 


lOI .1 


60.8 


78 


l52 


.6 


91-7 


38 


2o4o 


122.6 


98 


255.4 153.5 I 


59 


5o.6 


3o.4 


'9 


102.0 


61.3 


79 


1 53 


.4 


92.2 


39 


2o4'9 


123. 1 


99 


256.3 


i54.o 


60 
Disi. 


5i.4 


30.9 


20 

Dist 


102.9 


61.8 


80 
Dist. 


1 54 


.3 


92.7 


40 
Dist. 


2o5.7 


123.6 


3oo 
Dist. 


2D7.1 


i54.5 


Dcp. 


Lat. 


Dep. 


Lai. 


Dep. 


Lat. 


Dep. 


Lat. 


Dep. 


Lat. 


[For 59 Degrees. 



• 

Pag«48] TABLE 11. 

Difference of Latitude and Departure for 32 Degrees. 




Dist. 

I 

2 

3 

4 
5 
6 

7 
8 

9 

IO 

II 

12 

i3 

i4 
i5 
i6 

17 
i8 

19 
20 

21 
22 

23 

24 

25 

26 

27 
28 

?o 
3i 

32 

33 

34 
35 
36 

37 
38 

39 

40 

4i 
42 
43 

44 
45 
46 

47 
48 

t 

5i 

52 

53 

54 
55 
56 

57 
58 

59 
60 

Disl. 


Lat. 


Dep. 


Dist. 

61 
62 
63 

64 
65 
66 

67 
68 

69 

70 

71 
72 
73 
74 
75 
76 

77 
78 

Z9 
80 

81 
82 
83 

84 
85 
86 

87 
88 

89 
9^ 

91 

95 
93 

94 

96 

9Z 
98 

99 
100 

lOI 

02 
o3 

04 
o5 

06 
07 
08 
09 
10 

III 
12 
i3 

i4 
i5 
t6 

17 
18 

19 

20 

Dist. 


Lat. 


Dep. 


Dist. 

121 
22 

23 

24 

25 

26 

27 
28 

'^ 

i3i 

32 

33 

34 
35 
36 

37 
38 

4o 

Ml 
42 
43 
44 
45 
46 

4i 
48 

t 

i5i 

52 

53 

54 
55 
56 

57 
58 

t 

161 
62 
63 

64 
65 
66 

67 
68 

69 

70 

171 
72 
73 
74 
75 
76 

77 
78 

Z9 
80 

Dist. 


Lat. 


Dep. 


Disl. 

181 
82 
83 

84 
85 
86 
87 
88 
89 
90 

191 

9^ 

96 

97 

98 

99 

200 

201 
02 
o3 

. 04 
o5 
06 

07 
08 
09 
10 

211 
12 
i3 

i4 
i5 
16 

17 
18 

19 
20 

221 
22 

23 

24 

25 

26 

27 
28 

23l 
32 

33 

34 
35 
36 

37 
38 

39 

40 

Dist. 


Lat. 


Dep. 

95.9 
96.4 
97.0 
97.5 
98.0 
98.6 
99.1 
99.6 
100.2 
100.7 


Disl. 

241 
42 
43 

44 
45 
46 

47 
48 

5o 

25l 
52 

53 

54 
55 
56 

57 
58 

261 
62 
63 
64 
65 
66 

67 
68 

69 

70 

i- 

271 

72 
73 

74 
75 
76 

77 
78 

V 
80 

281 
82 
83 

84 
85 
86 

87 
88 

89 

90 

291 
y3 

96 

9Z 
98 

3oo 
Dist. 


L&t. 


Dei) 

• 

127.7 
128.2 
128.8 
129.3 
129.8 
1 3o.4 
i3o.9 

i3r.4 
i3i.9 
i32.5 


00.8 
01.7 
02.5 

o3.4 
04.2 

o5.i 
05.0 
06.8 
07.6 
08.5 


CO. 5 
01 .1 
01.6 

OQ.I 

02.6 
o3.2 
03.7 
04. a 
04.8 
o5.3 


5i .7 
52.6 

53.4 
54.3 
55.1 
56. 
56.8 
57.7 
58.5 
59.4 


32.3 
32.9 

33.4 
33.9 

34.4 
35.0 
35.5 
36.0 
36.6 
37.1 


102.6 
io3.5 
104.3 
io5.2 
106.0 
106.9 

107.7 
108.6 

109.4 
no. 2 


64.1 

64.7 
65.2 

65.7 

66.2 

66.8 

67.3 

67.8 

68.4 
68.9 


i53.5 
i54.3 
i55.2 
i56.o 
1 56.9 
157.7 
1 58 .6 
159.4 
160.3 
161.1 


204.4 

205.2 
206.1 
206.9 
207.8 
208.6 
209.5 
210.3 
211.2 
212.0 

212.9 
213.7 
214.6 
21 5.4 
216.3 
217.1 
217.9 
218.8 
219,6 
220.5 


09.3 
10.2 

11. 
II .9 
12.7 
i3.6 

14.4 
i5.3 

16. 1 
17.0 

17.8 
18.7 
19.5 

20.4 

21 .2 
22.0 
22.9 
23.7 
24.6 
25.4 

26.3 
27.1 
28.0 
28.8 
29.7 
3o.5 
3i.4 

32.2 

33.1 
33.9 

34.8 
35.6 
36.5 
37.3 
38.2 
39,0 
39.9 
40.7 
4i.6 
4-^-4 
43.3 
44.1 

44.9 
45.8 

46.6 
47.5 
48.3 
49.2 
5o.o 
50.9 

Dep. 


o5.8 

06.4 
06.9 

07.4 
07.9 
08.5 
09.0 
09.5 
10.1 
10.6 


60.2 
61 .1 
61.9 
62.8 
63.6 
64.5 
65.3 
66.1 
67.0 
67.8 


37.6 
38.2 
38.7 
39.2 
39.7 
40.3 
40.8 
4i.3 
41.9 
42.4 


111. 1 

III.O 
112. 8 

ii3.6 
114.5 
if5.3 

116. 2 

117.0 

117.9 
118. 7 


69.4 
69.9 

70.5 

71 .0 
71.5 
72.1 
72.6 
73.1 
73.7 
74.2 

74.7 
75.2 

75.8 

76.3 

76.8 

77.4 

77.9 
78.4 
79.0 
79.5 

80.0 
80.5 

81. 1 
81.6 
82.1 
82.7 
83.2 
83.7 
84.3 
84.8 

85.3 
85.8 

86.4 
86.9 

87.4 
88.0 

88.5 
89.0 
89.6 
90.1 

90*. 6 
91.1 
91.7 
92.2 
92.7 
93.3 
93.8 
94.3 

94.9 
95.4 


162.0 
162.8 
163.7 
164.5 
i65.4 
166.2 
167.1 
167.9 
168.8 
169.6 

170.5 
171.3 
172.2 
173.0 
173.8 

174.7 
175.5 

176-4 
177.2 
178.1 


101.2 
101.7 
102.3 
102.8 
io3.3 
103.9 

104.4 
104.9 
io5.o 
106.0 


i33.o 
i33.5 
i34.i 
i34.6 
i35.i 

i35.7 
i36.2 
1 36.7 
137.2 
137.8 

i38.3 
i38.8 

139.4 
1399 

140.4 
i4i.o 
i4i.5 
142.0 
142.5 
143.1 


II .1 

II. 7 
12.2 
12.7 

l3.2 

i3.8 
i4.3 
i4.8 

i5.4 
15.9 


68.7 
69.5 

70.4 
71.2 
72.1 
72.9 
73.8 
74.6 
75.5 
76.3 


42.0 
43.5 
44.0 
44.5 
45.0 
45.6 
46.1 
46.6 
47.2 
47.7 


119.6 
120.4 
121. 3 
122. 1 

123. 

123.8 

124.7 
125.5 

126.4 
127.2 


106.5 
107.0 
107.6 
108. 1 
108.6 
109.2 
109.7 
110.2 
110.8 
III. 3 


221.3 

222.2 

223.0 

223.9 

224.7 

225.6 

226.4 

227.3 

228.1 

229.0 

229.8 
230.7 

23 1.5 
232.4 

233.2 

234.1 
234.9 

235.8 
236.6 
237.5 


16.4 
17.0 
17.5 
18.0 
18.5 

19. 1 
19.6 
20.1 
20.7 

21 .2 


77.2 
78.0 
78.9 

79-7 
80.6 

81.4 
€2.3 
83.1 

84.0 
84.8 


48.2 
48.8 
49.3 
49.8 
5o.3 
50.9 

5i.4 
51.9 
52.5 
53.0 


128. 1 
128.0 
129.8 
i3o.6 

i3i.4 
i32.3 
i33.i 
1 34 . 
i34.8 
i35.7 


178.0 
179.8 
180.6 
181.5 
182.3 
i83.2 
184.0 
184.9 
185.7 
186.6 


111.8 
112.3 
112.9 

1 1 3.4 
113.9 
114.5 
II 5.0 

11 5.5 
1 16.1 
116.6 


143.6 

144.1 

144.7 
145.2 

145.7 
i46.3 
146.8 
147.3 
1 47 -8 

148.4 

■ 


21 .7 
22.3 
22.8 
23.3 
23.8 
24.4 
24.9 
25.4 
26.0 
26.5 


85.7 
86.5 
87.3 
88.2 
89.0 
89.9 
90.7 
91 .6 
92.4 
93.3 


53.5 
54.1 
54.6 
55.1 
55.6 
56.2 
56.7 
57.2 
57.8 
58.3 

58.8 

59.4 
59.9 

60.4 
60.9 
61.5 
62.0 
62.5 
63.1 
63.6 


i36.5 

137.4 
i38.2 
139.1 
139.9 
i4o.8 
i4i.6 
i42.5 
i43.3 
144.2 


187.4 
188.3 
189.1 
190.0 
190.8 

191-7 
192.5 

193.4 
194.2 
195. 1 


117.1 
1 17.6 
118.2 
118.7 
1 19.2 
119.8 
120.3 
120.8 
121.4 
121.9' 


238.3 
239.1 
240.0 
240.8 

24 1. 7 
242.5 

243.4 

244.2 
245.1 

245.9 


148.9 

149.4 
1 5o.o 
i5o.5 
i5i.o 
i5i.6 

l52.1 

i52.6 
i53.i 
153.7 

i54.3 

154.7 
i55.3 
i55.8 
1 56.3 
1 56.9 

157.4 
157.9 

i584 
159.0 


27.0 
27.6 
28.1 
28.6 
29.1 
29.7 
3o.2 

30.7 

3i.3 
3i.8 


94.1 
95.0 
95.8 
96.7 
97.5 

98.4 

99.2 

100. 1 

100.9 

loi .8 


145.0 
145.9 
146.7 
147.6 
148.4 
149.3 
i5o. 1 
1 5 1 . 
i5i.8 
i52.6 


195.9 
196.7 
197.6 

198.4 
199.3 
200.1 
201.0 
201.8 
202.7 
2o3.5 


122.4 
122.9 
123.5 
124.0 
124.5 

125. 1 

125.6 
126.1 
126.7 
127.2 


246.8 
247.6 
248.5 
249.3 

250.2 
25l.O 

251.9 
252.7 
253.6 
254.4 


Lat. 


Dep. 


Lat. 


Dep. 


Lai. 


Dep. 


Lai. 


Dep. 


Lai. 


[For 5S Degrees. 









TABLE IL 


[Puge tJ 


DiA*erence of Latitude and Departure for 33 Degrees. 


I 


Lat. 


Dep. 


Dist. 

61 


Lat. 


Dep. 


Dist. 

I2f 


Lat. 


Dep. 
65.9 


DiKt. 
181 


Lat. Dep. 


Dist. Lat. 
241 202.1 


Dep. 


00.8 


00.5 


5l.2 


33.2 


101.5 


i5i.8 


98.6 


i3i.3 


2 


OI.7 


01. 1 


62 


52.0 


33.8 


22 


102.3 


66.4 


82 


i52.6 


99.1 


42 


2o3.o 


i3i.8 


3 


02.5 


01.6 


63 


52.8 


34.3 


23 


io3.2 


67.0 


83 


i53.5 


99-7 


43 


2o3.8 


i32.3 


4 


o3.4 


02.2 


64 


53.7 


34.9 


24 


104.0 


67.5 


84 


1 54.3 


100.2 


44 


204.6 


132.9 


5 


o4.2 


02.7 


65 


54.5 


35.4 


25 


104.8 


68.1 


85 


i55.2 


100.8 


45 


2o5.5 


1 334 


6 


c5.o 


o3.3 


66 


55.4 


35.9 
36.5 


26 


105.7 


68.6 


86 


i56.o 


101.3 


46 


206.3 


1 34.0 


7 


o5.9 


o3.8 


67 


56.2 


27 


106.5 


69.2 


87 


i56.8 


101.8 


47 


207.2 


i34.5 


8 


06.7 


04.4 


68 


57.0 


37.0 


28 


107.3 


69.7 


88 


1.57.7 


102.4 


48 


208.0 


i35.i 


9 


07.5 


04.9 


69 


57.9 


37.6 


29 


108.2 


70.3 


89 


1 58.5 


102.9 
io3.5 


49 


208.8 


i35,6 


lO 


08.4 


o5.4 


70 

71 


58.7 


38.1 
38.7 


3o 
i3i 


109.0 


70.8 


90 
191 


159.3 


5o 

25l 


209.7 
210.5 


1 36.2 


1 1 


39.2 


06.0 


59.5 


109.9 


71 .3 


160.2 


104.0 


i36.7 


12 


10. 1 


06.5 


72 


60.4 


39.2 


32 


no. 7 


71.9 


92 


16 1. 


104.6 


52 


21 1.3 


137.2 


i3 


10.9 


07.1 


73 


61 .2 


39.8 


33 


III.5 


72.4 


93 


16 1. 9 


io5.i 


53 


212.2 


137.8 


i4 


II. 7 


07.6 


74 


62.1 


4o.3 


34 


112. 4 


73.0 


94 


162.7 


io5.7 


54 


21 3.0 


1 38.3 


i5 


12.6 


08.2 


75 


62 9 


40.8 


35 


Il3.2 


73.5 


95 


i63.5 


106.2 


55 


213.9 


i3'8.9^ 


i6 


i3.4 


08.7 


76 


63.7 


4i.4 


36 


114.1 


74.1 


96 


164.4 


106.7 


56 


214.7 


139.4 


17 


i4.3 


09.3 


77 


64.6 


41.9 

42.5 


37 


114.9 


74.6 


97 


i65.2 


107.3 


57 


2i5.5 


i4o.o 


i8 


i5.i 


09.8 


78 


65.4 


38 


II5.7 


75.2 


98 


166.1 


107.8 


58 


216.4 


i4o.5 


>9 


i5.9 


10.3 


79 


66.3 


43.0 


39 


116.6 


75.7 


99 


166.9 


108.4 


59 


217.3 


i4i.i 


20 


16.8 


10.9 
11.4 


80 
81 


67.1 


43.6 


40 
i4i 


117.4 


76.2 


200 
201 


167.7 


108.9 


60 
261 


218.1 


i4i.6 


21 


17.6 


67.9 


44.1 


118. 3 


76.8 


168.6 


109.5 


218.9 


142.2 


22 


18.5 


12.0 


82 


68.8 


44.7 


42 


119. 1 


77.3 


02 


169.4 


IIO.O 


62 


219.7 


142.7 


23 


19.3 


12.5 


83 


69.6 


45.2 


43 


119.0 
120.8 


77-9 


o3 


170.3 


1 10.6 


63 


220.6 


143.2 


24 


20.1 


i3.i 


84 


70.4 


45.7 


44 


78.4 


04 


171.1 


III.l 


64 


221.4 


143.8 


25 


21.0 


i3.6 


85 


71.3 


46.3 


45 


121 .6 


79.0 


o5 


171.9 
172.8 


III.7 


65 


222.2 


144.3 


26 


21.8 


l4.2 


86 


72.1 


46.8 


46 


122.4 


79.5 


06 


112. 2 


66 


223.1 


144.9 


27 


22.6 


14.7 


87 


73.0 


47.4 


47 


123.3 


80.1 


07 


173.6 


112.7 


67 


323.9 
224.8 


145.4 


28 


23.5 


l5.2 


88 


73.8 


47-9 
48.5 


48 


124. 1 


80.6 


08 


1744 


1 1 3.3 


68 


1460 


29 


24.3 


i5.8 


89 


74.6 


49 


125. 


81.2 


09 


175.3 


ii3.8 


69 


225.6 


146.5 


3«) 
3i 


25.2 


16.3 


9t> 
9» 


75.5 


49.0 
496 


5o 
i5i 


125.8 


81.7 


10 
211 


176.1 


114.4 


70 
271 


226.4 


1471 


26.0 


16.0 


76.3 


126.6 


82.2 


177.0 


114.9 
ii5.5 


227.3 


147.G 


32 


26.8 


17.4 


92 


77.2 


5o.i 


52 


127.5 


82.8 


12 


177.8 


72 


228.1 


1 48. 1 


33 


27.7 


18.0 


93 


78.0 


5o.7 


53 


128^3 


83.3 


i3 


178.6 


1 16.0 


73 


229.0 


148.7 


34 


28.5 


18.5 


94 


78.8 


5r.2 


54 


129.2 


83.9 


14 


179-5 


II 6.6 


74 


229.8 


149.2 


35 


29.4 


19. 1 


95 


79-7 


5i.7 


55 


i3o.o 


84.4 


i5 


180.3 


117.1 


75 


23o.6 


149.8 


36 


3o.2 


19.6 


96 


80.5 


52.3 


56 


i3o.8 


85.0 


16 


181.2 


117.6 


76 


23i.5 


i5o.3 


37 


3i .0 


20.2 


97 


81.4 


52.8 


57 


i3i.7 


85.5 


17 


182.0 


118.2 


77 


232.3 


1 50.9 


38 


3i .0 


20.7 


98 


82.2 


53.4 


58 


i32.5 


86.1 


18 


182.8 


1 18.7 


78 


233.2 


i5i.4 


39 


32.7 


21 .2 


99 


83. 


53.9 
54.5 


59 


133.3 


86.6 


»9 


183.7 


119.3 


79 


234.0 


l52.0 


4o 
4i 


33.5 


21.8 


100 

lOI 


83.9 


60 
161 


i34.2 


87.1 


20 

221 


184.5 


1 19.8 


80 
281 


234.8 


i52.5 


34.4 


22.3 


84.7 


55.0 


i35.o 


87.7 


i85.3 


1 20.4 


235.7 


1 53.0 


42 


35.2 


22.9 


02 


85.5 


55.6 


62 


135.9 


88.2 


22 


186.2 


120.9 
121.5 


82 


236.5 


i5:i.6 


43 


36.1 


23.4 


o3 


66.4 


56.1 


63 


i36.7 


88.8 


23 


187.0 


83 


237.3 


i54.i 


44 


36.9 


24.0 


04 


87.2 


56.6 


64 


137.5 


89.3 


24 


187.9 


122.0 


84 


238.2 


154.7 


45 


37.7 


24.5 


o5 


88.1 


57.2 


65 


1 38. 4 


89.9 


25 


188.7 


122.5 


85 


239.0 


i55.2 


46 


38.6 


25.1 


06 


88.9 


57.7 


66 


139.2 


90.4 


26 


189.5 


123.1 


86 


239.9 


i55.8 


47 


39.4 


25.6 


07 


89-7 


58.3 


67 


i4o.i 


91 .0 


27 


190.4 


123.6 


87 


240.7 


1 56.3 


48 


40.3 


26.1 


08 


90.6 


58.8 


68 


140.9 


91 .5 


28 


191.2 


124.2 


88 


241.5 i5().9 


49 


4i .1 


26.7 


09 


91.4 


59.4 


69 


141.7 


92.0 


29 


192.1 


124.7 


89 


242.4 ~ 


157.4 


5o 
5i 


41.9 
42.8 


27.2 


10 
1 1 1 


92.3 


59.9 
60.5 


70 
171 


142.6 


92.6 


3o 

23l 


192.9 


125.3 


90 
291 


243.2 


157.9 


27.8 


93.1 


143.4 


93.1 


193.7 


125.8 


244.1 


i58.5 


52 


43.6 


28.3 


12 


93.0 
94.8 


61 .0 


72 


144.3 


93.7 


32 


194.6 


126.4 


92 


244.9 


159.0 


53 


44^4 


28.9 


i3 


61.5 


73 


I45.I 


94.2 


33 


1954 


1.26.9 


93 


245.7 


159.6 


54 


45.3 


29.4 


i4 


95.6 


62. 1 


74 


145.9 


94.8 


34 


196.2 


127.4 


94 


246.6 


160.1 


55 


46.1 


3o.o 


i5 


9^.4 


62.6 


75 


i46.8 


95.3 


35 


197.1 


128.0 


9^ 


247.4 


160.7 


56 


47.0 


3o.5 


16 


97.3 


63.2 


76 


147.6 


95.9 


36 


;p:g 


128.5 


96 


248.2 


161.2 


57 


47.8 


3i .0 


17 


98.1 


63.7 


77 


148.4 


96.4 


37 


129.1 


9Z 


249.1 


1 61. 8 


58 


48.6 


3i.6 


18 


99.0 


64.3 


78 


149.3 


96.9 
97.5 


38 


199.6 


1 29.6 


98 


249.9 


162.3 


59 


49.5 


32.1 


»9 


99.8 


64.8 


79 


i5o.i 


39 


200.4 


i3o.2 


00 


25o.8 


162.8 


6o 
Dist. 


5o.3 


32.7 
Lat. 


20 
Dlsi. 


100.6 


65.4 
Lat. 


80 


»5i .0 


98.0 
Lat. 


4o 
Dist. 


201.3 


i3o.7 


JOO 

Dist. 


25 1. 6 


i63.4 


Dep. 


Dep. 


r>Bp. 


Dep. 


Lat. 


Dep. 


Lat. 


[For 57 Degrees. 



>'««o5o] TABLE 11. 

Difference of Latitude and Departure for 34 Decrees. 


Dist. 
I 

2 

3 

4 
5 
6 

7 
8 

9 

IP 

II 

12 

i3 

i5 
i6 

17 
i8 

»9 

20 

21 
22 
23 

24 
25 
26 

27 

28 

3o 
3i 

32 

33 

34 
35 
36 

37 
38 

39 

4o 

4i 

42 

43 

44 
45 
46 

47 

48 

49 
5o 

5i 

52 

53 

54 
55 
56 

57 
58 

Dist. 


Lat. 


Dep. 

00.6 
01 .1 

01.7 
02.2 

02.8 

o3.4 
03.9 
o4.5 
o5.o 
o5.6 


Dist. 


Lat. 


Dep. 


Dist. 

121 
22 

23 

24 

25 

26 

27 
28 

3o 
i3i 

32 

33 

34 
35 
36 

37 
38 

4o 

i4i 
42 
43 
44 
45 
46 

47 
48 

t 

i5i 

52 

53 

54 
55 
56 

57 
58 

161 
62 
63 

64 
65 
66 

67 
68 
69 
70 

171 

72 
73 
74 
75 
76 
77 
78 

80 

Dist. 


Lat. 


Dep. 


Dist. 

181 
82 
83 

84 
85 
86 

87 
88 

89 

90 

191 

91 
93 

94 

9^ 
96 

9Z 
98 

99 

200 

201 
02 
o3 
04 
o5 
06 
07 
08 
09 
10 

211 
12 
i3 

i4 
i5 
16 

17 
18 

>9 
20 

221 
22 

23 

24 

25 

26 

27 
28 

It 

23l 
32 

33 

34 
35 
36 

37 
38 

4o 
Dist. 


Lat. 


Dep. 


Dist. 

241 
42 
43 

44 
45 
46 

47 
48 

5o 

25l 
52 

53 

54 
55 
56 

57 
58 

60 

261 
62 
63 

64 
65 
66 

67 
68 

69 

70 

271 
72 
73 
74 
75 
76 

77 
78 

Z9 
80 

281 
82 
83 

84 
85 
86 

87 
88 

89 
90 

291 

9^ 
93 

96 

9Z 

98 

3oo 
Dist. 


Lat. 

199.8 
200.6 
201.5 
202.3 
2o3.i 
203.0 
204.0 
2o5.6 
206.4 
207.3 


Dep. 

1 34.8 
135.3 

135.9 
1 36.4 
137.0 
137.6 
i38.i 
1 38.7 
139.2 
139.8 


00.8 
OI .7 
02.5 
o3.3 

04.1 
t)5.o 
o5.8 
06.6 
07.5 
o9.3 

09.1 

09. Q 
10.8 

II .6 
12.4 
i3.3 
14. 1 
14.9 
i5.8 
16.6 


61 
62 
63 

64 
65 
66 

67 
6S 

69 

70 

71 

72 
73 
74 
75 
76 
77 
78 

Z9 

80 

81 
82 
83 

84 
85 
86 

87 
88 

69 

90 

9» 
92 

93 
•94 

f^ 
=96 

97 
98 

99 
100 

lOI 

02 
o3 

04 
o5 
06 

07 
08 

09 

10 

III 
12 
i3 

i4 
i5 
16 

n 
18 

19 
20 

Dist. 


5o.6 
5i.4 

52.2 

53.1 

53.9 

54.7 
55.5 

56.4 

57.2 
58. 


34.1 

34.7 
35.2 

35.8 

36.3 

36.9 

37.5 

38. 

38.6 

39.1 


100.3 

lOI .1 

102.0 
102.8 
ro3.6 
104.5 
io5.3 
106. 1 
106.0 
107.8 


67.7 
68.2 

68.8 

69.3 

69.9 

70.5 

71 .0 

71 .6 

72.1 

72.7 


i5o.i 
1 50.9 

i5i.7 
i52.5 

i53.4 
i54.2 
1 55.0 
155.9 
1 56.7 
i57.5 


101. 2 
101.8 

102.3 

102.9 
io3.5 
104.0 
104.6 
io5.i 
105.7 
106.2 


06.2 
06.7 
07.3 
07.8 
08.4 
08.0 
09.5 

10. 1 
10.6 

11. 2 

II. 7 
12.3 
12.9 

i3.4 
i4.o 
14.5 
i5.i 
i5.7 
16.2 
16.6 


58.9 
59.7 
60.5 
61.3 
62.2 
63. 
63.8 

64.7 
65.5 
66.3 


39.7 
40.3 
4o.8 
4i.4 
41.9 
42.5 
43.1 
43.6 
44.2 
44.7 


108.6 

109.4 
no. 3 
III. I 
111.9 
112. 7 
ii3.6 
114.4 

Il5.2 

1 16.1 


73.3 

73.8 

74.4 

74.9 
75.5 

76.1 

76.6 

77.2 

77.7 
78.3 


i58.3 
159.2 
160.0 
160.8 
161. 7 
162.5 
1 63. 3 
i64.i 
i65.o 
i65.8 


106.8 

107.4 
107.9 
108.5 
109.0 
109.6 
110.2 
1 10.7 
111.3 
111.8 


208.1 
208.9 
209.7 
210.6 
211.4 
212.2 

2l3.I 

213.9 

214.7 

21 5.5 


140.4 
140.9 
i4i.5 
142.0 
142.6 
143.2 

143.7 
144.3 
144.8 
145.4 


17.4 
18.2 
19.1 
19.9 
20.7 
21 .6 
22.4 

23.2 

24.0 
24.9 


67.2 
68.0 
68.8 
69.6 
70.5 
71 .3 
72.1 
73.0 
73.8 
74.6 


45.3 
45.9 
46.4 
47 -o 
47.5 
48.1 
48.6 
49.2 

49.8 
5o.3 


116.9 

117. 7 
118.6 

119.4 
120.2 
121. 
121 .9 
122.7 
123.5 
124.4 


78.8 

79-4 
80.0 

80.5 
81.1 
81.6 
82.2 
82.8 
83.3 
83.9 


166.6 
167.5 
168.3 
169. 1 
170.0 
170.8 
171. 6 

172.4 
173.3 

174. 1 


II 2.4 
II 3.0 
ii3.5 
114. 1 
114.6 

Il5.2 

1 1 5.8 
116.3 

1 16.9 

1 17-4 


216.4 
217.2 
218.0 
218.9 
219.7 
220.5 
221.4 
222.2 
223.0 

223.8 


145.9 
146.5 

147.1 
147.6 
148.2 

148.7 
149.3 

'^•? 
i5o.4 

i5i.o 


25.7 

26.5 

27.4 

28.2 

29.0 

29.8 

30.7 

3i.5 
32.3 
33.2 

34.0 
34.8 
35.6 
36.5 
37.3 
38.1 
39.0 
39.8 
40.6 
4r.5 

42.3 
43.1 
43.9 
44.8 
45.6 
46.4 
47.3 
48.1 
48.9 
49-7 
Dep. 


17.3' 

17.9 

18.5: 

19.0 

19.6 

ao. I 

20.7 

21 .2 
21.8 
22.4 
22.9 

23.5 
24.0 
24.6 

25.2 

25.7 
26.3 
26.8 

27.4 
28.0 

28.5 
29. I 
29.6 

3o.2 
3o.8 
3i.3 
3i .9 
32.4 
33.0 
33.6 


75.4 
76.3 

77.1 

77.9 
78.8 
79.6 
80.4 
81.2 
82.1 
82.9 


50.9 

5i.4 
52.0 
52.6 
53.1 

53.7 
54.2 

54.8 
55.4 
55.9 


125.2 
126.0 
126.8 
127.7 
128.5 
129.3 
i3o.2 
i3i .0 
i3i.8 
i32.6 


84.4 
85. 
85.6 
86.1 
86.7 
87.2 
87.8 
88.4 
88.0 
89.5 


174.0 
175.8 
176.6 

177.4 
178.2 

1 79- 1 

179-9 
180.7 

181.6 

182.4 


118.0 
118.5 
119.1 

119.7 
120.2 
120.8 
1 21. 3 
121.9 
122.5 

123.0 


224.7 

225.5 

226.3 
227.2 
228.0 
228.8 

229.6 
23o.5 
23 1.3 

232.1 


i5i.5 

l52.I 

1 52.7 
i53.2 
153.8 
154.3 

154.9 
i55.5 
i56.o 
1 56.6 


83.7 
84.6 

85.4 
86.2 
87.0 

87.9 
88.7 

89.5 

90.4 
91 .2 


56.5 
57.0 
57.6 
58.2 
58.7 
59.3 
59.8 
60.4 
61 .0 
61.5 


i33.5 
i34.3 
i35.i 
i36.o 
136.8 
137.6 
i38.4 
139.3 
i4o.i 
140.9 


90.0 

90.6 

91. 1 

9»-7 

92.3 
92.8 

93.4 
93.0 
94.5 
95.1 


i83.2 
184.0 

184.9 
185.7 
186.5 

187.4 
188.2 
189.0 
189.8 
190.7 


123.6 

124. 1 

124.7 
125.3 

125.8 
126.4 
126.0 
127.5 
128.1 
128.6 


233.0 
233.8 
234.6 

i35.4 
236.3 
237.1 
237.9 
238.8 
239.6 
240.4 


1 57. 1 

157.7 
1 58.3 

i58.8 
159.4 

161.0 
161.6 
162.2 


92.0 
92.9 

93.7 
94.5 
95.3 
96.2 
97.0 
97.8 
98.7 
99.5 


62.1 
62.6 
63.2 

63.7 
64.3 

64.9 
65.4 
66.0 
66.5 
67. 1 

Lat. 


i4i.8 
142.6 

143.4 
144.3 
145.1 
145.9 
146.7 
147.6 
148.4 
i49-2 


95.6 
96.2 
96.7 
97.3 

97.9 
98.4 
99.0 

99 5 
100. 1 

100.7 


191 .5 
192.3 
193.2 
194.0 
194.8 
195.7 
196.5 
197.3 
1 98. 1 
199.0 


129.2 
129.7 
i3o.3 
i3o.9 
i3i.4 

l32.0 

i32.5 
i33.i 
i33.6 
1 34.2 


241.2 
242.1 
242.9 
243.7 
244.6 
245.4 

246.2 

247-1 

2479 

248.7 
Dep. 


162.7 

i63.3 
i63.8 

164.4 
i65.o 

i65.5 
166.1 
166.6 
167.2 
167.8 


Lat. 


Dep. 


Dep. Lat. 


Dep. 


Lat 


Lat. 


[For 56 DegTi 


ees. 



TABLE II. 
DifTerence of Latitude and Departure for 35 Degrees. 



{e^u 



Uist. 



I 

2 

3 

4 
5 
6 

7 
8 

9 

lO 



Lat. 



00.8 
oi .6 

02.5 

o3.3 
o4.i 
04.9 
o5.7 

06.6 

07.4 
08.2 



II 09.0 

13 09.8 

i3 

i4 
i5 
16 

17 
18 

>9 

20 



21 

22 
23 

24 
25 

26 
27 
28 
29 

3o 



3i 

32 

33 

34 
35 
36 

37 
38 

39 

_4o 

4i 
42 
43 

44 
45 
46 

47 
/»8 

49 
5o 



5i 

52 

53 
54 
55 
56 

57 
58 

59 
60 



Hist. 



0.6 
1.5 

2.3 

3.1 

3.9 

4.7 
5.6 

6.4 



7.2 
8.0 
8.8 

9-7 
20.5 

21.3 

22.1 
22.9 
23.8 
24.6 



25.4 
26.2 
27.0 
27.9 
28.7 
29.5 
3o.3 
3i.i 
3i. 

32. 



33.6 

34.4 
35.2 
36. o 
36-9 
37.7 
38.5 
39.3 
4o.i 
4i .0 



41.8 
42.6 

43.4 
44.2 
45.1 
45.9 

46.7 
47.5 
48.3 

49.1 



Dep. Lat 



Dep. 



00.6 
01 .1 
01.7 
02.3 
02.9 
o3.4 
o4.o 
o4.6 
o5.2 
o5.7 



06.3 
06.9 
07.5 
08.0 
08.6 
09.2 
09.8 
0.3 

■1 



2.0 
2.6 

3.2 

3.8 
4.3 

5I 

^ m s^ 

6.1 
6.6 

7.2 



7.8 

S.4 

8.0 

9.5 

20.1 

20.6 

21 .2 

21.8 

22.4 
22.9 



23.5 
24.1 
24.7 

25.2 

25.8 

26.4 

27.0 

27.5 

28.1 
28.7 



29.3 

29.8 

3o.4 
3i .0 
3i.5 

32.1 

32.7 
33.3 
33.8 
34.4 



Disc. 



61 
62 
63 

64 
65 
66 

67 

68 

69 

70 



71 

72 
73 
74 
75 
76 

77 
78 

Z9 
80 



81 
82 

83 

84 
85 
86 
87 
88 
89 
90 



9» 

9^ 
93 

9f 
95 

96 

97 
98 

99 
100 



lOI 

02 
o3 

04 
o5 
06 

07 
08 

09 

o 



I 



I 

2 
3 

4 
5 
6 

7 
8 

9 
20 



Dist, 



Lai. 



5o.o 
5o.8 
5i.6 
52.4 
53.2 
54.1 

54.9 
55.7 
56.5 

57.3 



58.2 
59.0 
59.8 
60.6 
61.4 
62.3 
63.1 
63.9 

64.7 
65.5 



66.4 
67.2 
68.0 
68.8 
69.6 

70.4 
71.3 
72.1 
72.9 

73.7 



74.5 

75.4 
76.2 
77.0 
77.8 
78.6 
79.5 
80.3 
81. 1 
81.9 



Dep. 



Dep. 

35T0 
35.6 
36.1 
36.7 
37.3 
37.9 

38.4 
39.0 
39.6 
40.2 



40.7 
4i.3 
41.9 
42.4 
43.0 
43.6 
44.2 

44.7 
45.3 

45.9 



46.5 

47 -o 
47.6 
48.2 
48.8 
49.3 

tt 

5i.o 
5i.6 



52.2 

52.8 

53.3 

53.9- 

54.5 

55.1 

55.6 

56.2 

56.8 

57.4 



57.9 
58.5 
59.1 
59.7 
60.2 
60.8 

61.4 
61.9 
62.5 
63.1 



63.7 
64.2 
64.8 

65.4 
66.0 
66.5 
67.1 
67.7 
68.3 
68.8 



Dist. 



Lat. 



121 
22 

23 

24 

25 

26 

27 
28 

12 



i3i 

32 

33 

34 
35 
36 

37 
38 

39 

4o 



161 
62 
63 
64 
65 
66 

67 
68 

69 

70 



171 

72 
73 
74 
75 
76 

77 
78 

Z9 
80 



Lat 



Dist, 



99.1 

99.9 
00.8 

Of .6 

02.4 
o3.2 
04.0 
04.9 
o5.7 
06.5 



07.3 
08.1 
08.0 
09.0 
0.6 

1.4 
2.2 
3.0 
3.9 

4.7 



5.5 
6.3 

7.1 
8.0 

8.8 
9.6 
^0.4 
21.2 
22.1 
22.9 



23.7 
24.5 
25.3 
26.1 
27.0 
27.8 
28.6 
29.4 
3o.2 

3l .T 



3i .9 
32.7 
33.5 
34.3 
35.2 
36.0 
36.8 
37.6 
38.4 
39.3 



Dep. 



4o. I 
40.9 

41.7 
42.5 

43.4 
44.2 
45.0 
45.8 
46.6 
47-4 



Dep. 



69.4 
70.0 
70.5 
71. 1 

71-7 
72.3 
72.8 

73.4 
74.0 
74.6 



75.1 
75.7 
76.3 
76.9 

77.4 
78.0 
78.6 
79.2 

79-7 
80.3 



80.9 

81.4 
82.0 
82.6 
83.2 
83.7 
84.3 

84.9 
85.5 
86.0 



86.6 
87.2 
87.8 
88.3 
88.9 
89.5 
90.1 
90.6 
91 .2 
91.8 



92.3 

93.5 
94.1 
94.6 

95.2 
95.8 

96.4 
96.9 
97.5 



98.1 

98.7 

99.2 

99.8 

100.4 

ICjO.O 

loi .5 
102. 1 
102.7 
io3.2 



Lat. 



Dist. 



i8i 
82 
83 

84 
85 
86 

87 
88 

89 
90 



Lat. 



191 

95 
93 

99 
200 



201 
02 
o3 
04 
o5 
06 
07 
08 
09 
10 



211 
12 
i3 

i4 
i5 
16 

17 
18 

19 
20 



221 
22 

23 

24 

25 

26 

27 
28 

3:^ 



23 I 
32 

33 

34 
35 
36 

37 
38 

39 

4o 



Dist 



48.3 

49.1 

49-9 
50.7 

5i.5 

52.4 

53.2 

54.0 

54.8 

55.6 



56.5 
57.3 
58.1 
58.9 

59.7 
60.6 

61.4 
62.2 
63 .0 
63.8 



64.6 
65.5 
66.3 
67.1 

67.9 
68.7 
69.6 
70.4 
71.2 
72.0 



72.8 
73.7 
74.5 
75.3 
76.1 
76.0 
77.8 
78.6 

79-4 
80.2 



81.0 
81.9 
82.7 
83.5 
84.3 
85.1 
85.9 
86.8 
87.6 
88.4 



89.2 
90.(« 
90.9 
91.7 
92.5 
93.3 

94.1 
95.0 
95.8 
96.6 



Dep. 



Dcf. 



o3.8 

044 
o5.o 
o5.5 
06.1 
06.7 
07.3 
07.8 
08.4 
09.0 



>9.6 
0.1 
0.7 
1.3 
1.8 

2.4 
3.0 
3.6 
4.1 
4.7 



5.3 
5.9 
6.4 
7.0 

7.6 
8.2 

8.7 
9.3 

:? 



9 
20 



21.0 
21.6 

22.2 
22.7 
23.3 
23.9 
24.5 
35.0 
25.6 
26.2 



26.8 
27.3 
27.9 
28.5 
29.1 
29.6 
3o.2 
3o.8 
3i.3 
31.9 



32.5 
33.1 
33.6 
34.2 
34.8 
35.4 
35.9 
36.5 
37.1 

37.7 



Dist. 



241 
42 
43 
44 
45 
46 

47 
48 



Lat. 



25l 
52 

53 

54 
55 
56 

57 
58 



261 
62 
63 
64 
65 
66 

67 
68 

69 

70 



271 
72 
73 
74 
75 
76 

77 
78 

Z9 
80 



281 
82 
83 

84 
85 
86 

87 
88 

89 

90 



291 
92 
93 

96 

9Z 
98 

09 



197-4 
198.2 
199.1 
199.9 
200.7 
201.5 
202.3 

203.1 

204.0 

204.8 



20 5. 6 
206.4 
207.2 
208.1 
208.9 
2097 
210.5 
211.3 
212.2 
2 1 3.0 



2i3.8 
214.6 
2 1 5.4 
216.3 
217.1 
217.9 
218.7 
219.5 
220.4 
221.2 



222.0 
222.8 

223.6 

2244 

225.3 

226.1 
236.9 

227.7 
228.5 

229.4 



23o.2 
23 1. o 

23 1.8 

232.6 

233.5 
234.3 
235.1 
235.9 
236-7 
2 3-. 6 



238.4 
239.2 
240.0 
240.8 
241.6 
24? 5 
243.3 
244.1 
244.9 

245 ;7 



Dep. 

"38.2 
38.8 

39.4 
40.0 
40.5 
41.1 

41.7 
42.2 

42.8 
43.4 



44.^^ 
44.5 
45.1 

457 
46.3 
46.8 

47.4 
48.0 
48.6 
49.1 



49.7 
5o.3 
50.9 

Si4 
52.0 
526 
53.1 
53.7 
54.3 
54.9 



55.4 
56.0 
56.6 

57.2 

57.7 
58.3 
58.9 
59.5 
60.0 
60.6 

61.2 
61.7 
62.3 
62.9 
63.5 
64 -o 
64.6 
65.2 
65.8 
66.3 



66.9 
67-5 
68.1 
68.6 
69.2 
69.8 
70.4 
70.9 

715 
72.1 



Lat. Dii>t. Dep. i Lat. 



[For 55 Degreen. 
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TABLE IL 




Difference of Latitude and Departi 


lire for 36 Degrees. 


Dial. 

I 


Lat. 


Dep. 


Dist. 

61 


Lai. 

49.4 


Dep. 


Dist. 
121 


Lat. 


Dep. 


Dist. 

181 


Lat. 


i Dep. 


Ditt i Lat. Dep. 
241 i 195.0 141.7 


00.8 


00.6 


35.9 


97-9 


71.1 


146.4 


106.4 


2 


01.6 


01.2 


62 


5o.2 36.4 


22 


98.7 


71.7 


82 


i47-2 


107.0 


4a 1 195.81 i4a.2 


3 


02.4 


01.8 


63 


5i.o 


37.0 


23 


99.5 


72.3 


83 


148.1 


107.6 


43 1 1 96.6 


i42.8 


4 


o3.2 


02.4 


64 


5i.8 


37.6 


24 


100.3 


• 72.9 

73.5 


84 


148.9 


108.2 


4a 


J 97-4 


143.4 


5 


o4.o 


02.9 
o3.5 


65 


52.6 


38.2 


25 


101. 1 


85 


1 49.7 


108.7 


45 


198.2 


144.0 


6 


04.9 


66 


53.4 


39.8 


26 


loi .9 


74.1 


86 


i5o.5 


109.3 


46 


199X) 


144.6 


7 


o5.7 


o4.i 


67 


54.2 


39.4 


27 


102.7 


74.6 


87 


i5i.3 


109.9 
110.5 


47 


199.8 


145.2 


8 


06.5 


04.7 


68 


55.0 


4o.o 


28 


io3.6 


75.2 


88 


l52.l 


48 


2006 


145.8 


9 


07.3 


o5.3 


69 


55.8 


40.6 


29 


104.4 


75.8 


89 


152.9 


III. I 


49 


201.4 


146.4 


10 

II 


08.1 


o5.9 


70 
71 


56.6 


4i.i 


3o 
i3i 


I05.2 


76.4 


90 
191 


153.7 

154.5 


111.7 

I 12.3 


5o 


202.3 


146.9 

147.5 


08.9 


06.5 


57.4 


41.7 


106.0 


77.0 


25l 


2o3.i 


12 


09.7 


07.1 


72 


58.2 


42.3 


32 


106.8 


77.6 


92 


155.3 


112.9 


52 


203.9 


I48.I 


i3 


10.5 


07.6 


73 


59.1 


42.9 
43.5 


33 


107.6 


78.2 


93 


i56.i 


1134 


53 


204.7 


148.7 


i4 


II. 3 


08.2 


74 


59.9 


34 


108.4 


78.8 


94 


1 56.9 


ii4ii> 


54 


2o5.5 


149.3 


i5 


12. 1 


08.8 


75 


60.7 


44.1 


35 


109.2 


79-4 


95 


157.8 


114.6 


55 


206.3 


149.9 


i6 


12.9 
i3.8 


09.4 


76 


61.5 


44.7 


36 


IIO.O 


79-9 
80.5 


96 


158.6 


Il5.2 


56 


207.1 


i5o.5 


17 


10.0 


77 


62.3 


45.3 


37 


110.8 


97 


159.4 


ii5.8 


57 


207.9 


i5i.i 


i8 


i4.6 


10.6 


78 


63.1 


45.8 


38 


III. 6 


81.1 


98 


l6<».2 


116.4 


58 


208.7 


i5i.6 


'9 


i5.4 


11. 2 


79 


63.9 


46.4 


39 


112.5 


81.7 


99 


161.0 


117.0 


^9 


209.5 


l52.2 


20 
21 


16.2 
17.0 


II. 8 


80 
81 


64.7 


47.0 


40 
i4i 


ii3.3 


82.3 


200 
201 


161.8 


1 17.6 


60 
261 


210.3 


i52 8 


12.3 


65.5 


^7.6 


ii4.i 


82.9 


162.6 


118.1 


211.2 


1 53.4 


22 


17.8 


12.9 
i3.5 


82 


66.3 


48.2 


42 


114.9 


83.5 


02 


163.4 


118.7 


62 


212 


i54.o 


23 


18.6 


83 


67.1 


48.8 


43 


ii5.7 


84.1 


o3 


164.2 


119.3 


63 


212.8 


1 54.6 


24 


19.4 


i4.i 


84 


68.0 


49.4 


44 


116. 5 


84.6 


o4 


i65.o 


119.9 
120.5 


64 


21 3.6 


i55.2 


25 


20.2 


14.7 


85 


68.8 


5o.o 


45 


117. 3 


85.2 


o5 


165.8 


65 


214-4 


1 55.8 


26 


21.0 


i5.3 


86 


69.6 


5o.5 


46 


118. 1 


85.8 


06 


166.7 


121. 1 


66 


2l5,2 


i56.4 


27 


21.8 


15.9 
16.5 


87 


70.4 


5i .1 


47 


118. 9 


86.4 


07 


167.5 


121.7 


67 


216 


156.0 
157.5 


28 


22.7 


88 


71.2 


5 1. 7 


48 


119. 7 


87.0 


08 


168.3 


122.3 


68 


216.8 


29 


23.5 


17.0 


89 


72.0 


52.3 


49 


120.5 


87.6 


09 


169. 1 


122.8 


69. 217.6 


1 58. 1 


3o 
3i 


24.3 

25.1 


17.6 


9f> 
91 


72.8 
73.6 


52.9 


5o 
i5i 


121.4 


88.2 


10 
211 


169.9 


123.4 


70*218.4 


1 58.7 
159.3 


18.2 


53.5 


122.2 


88.8 


170.7 


124.0 


271 


219.2 


32 


25.9 


18.8 


92 


74.4 


54.1 


52 


123. 


89.3 


12 


171.5 


124.6 


72 


220.1 


159.9 


33 


26.7 


19-4 


93 


75.2 


54.7 


53 


123.8 


89.0 
90.5 


i3 


172.3 


125.2 


73 


220.9 


160.5 


34 


27.5 


20.0 


94 


76.0 


55.3 


54 


124.6 


i4 


173. 1 


125.8 


74 


221.7 


161. 1 


35 


28.3 


20.6 


95 


76.9 


55.8 


55 


125.4 


91. 1 


i5 


173.9 


126.4 


75 


222.5 ' 161.6 1 


36 


29.1 


21.2 


96 


77.7 


56.4 


56 


126.2 


91.7 


16 


174.7 


127.0 


76 


223.3 


162.2 


37 


29.9 


21.7 


97 


78.5 


57.0 


57 


127.0 


92.3 


17 


175.6 


127.5 


77 


224.1 


162.8 


38 


3o.7 


22.3 


98 


79.3 


57.6 


58 


127.8 


pi 


18 


176.4 


128.1 


78 


224.9 


163.4 


39 


3i.6 


22.9 
23.5 


99 


80.1 


58.2 


59 


128.6 


19 


177.2 


128.7 


79 


225.7 


164.0 


4o 
4i 


32.4 
33.2 


100 
101 


80.9 


58.8 


60 
161 


129.4 


94.0 


20 
221 


178.0 


129.3 


80 
281 


226.5 


164.6 


24.1 


81.7 


59.4 


i3o.3 


94.6 


178.8 


IL':? 


227.3 


i65.2 


42 


34.0 


24.7 


02 


82.5 


60.0 


62 


i3i.i 


95.2 


22 


179.6 


82 


228.1 


i65.8 


43 


34.8 


25.3 


o3 


83.3 


60.5 


6,3 


i3i.9 


95.8 


23 


180.4 


i3i.i 


83 


229.0 


166 3 


44 


35.6 


25.9 
26.5 


o4 


84.1 


61. 1 


64 


132.7 


96.4 


24 


181.2 


i3i.7 


84 


229.8 


166.9 


45 


36.4 


o5 


84.0 
85.8 


61.7 


65 


133.5 


97.0 


25 


182.0 


i32.3 


85 


23o.6 


167.5 


46 


37.2 


27.0 


06 


62.3 


66 


i34.3 


97.6 


26 


182.8 


i32.8 


86 


23i4 


168.1 


47 


38. 


27.6 


07 


86.6 


62.9 
63.5 


67 


i35.i 


98.2 


27 


183.6 


i33.4 


87 


232.2 


168.7 


48 


38.8 


28.2 


08 


87.4 


68 


135.9 


98.7 


28 


184.5 


i34.o 


88 


233.0 


169.3 


49 


39.6 


28.8 


09 


88.2 


64.1 


69 


i36.7 


99.3 


29 


i85.3 


1 34.6 


89 


233.8 


169.0 


5o 
5i 


40.5 


29.4 
3o.o 


10 


89.0 


64.7 


70 
171 


137.5 


99.9 


3o 

23 I 


186.1 


i35.2 
i35.8 


90 
291 


234.6 


170.5 


4i.3 


III 


89.8 


65.2 


i38.3 


100.5 


186.9 


235.4 


1 71.0 


52 


42.1 


3o.6 


12 


90.6 


65.8 


72 


139.2 


lOI .1 


32 


187.7 


i36.4 


92 


236.2 


171. 6 


53 


42.9 


3l.2 


i3 


91.4 


66.4 


73 


i4o.o 


101 .7 


33 


188.5 


137.0 


93 


237.0 


172.2 


54 


43.7 


3i .7 


i4 


92.2 


67.0 


74 


i4o.8 


102.3 


34 


189.3 


137.5 


94 


237.9 


172.8 


55 


44.5 


32.3 


i5 


93.0 


67.6 


75 


i4i.6 


102.0 
io3.5 


35 


190.1 


i38.i 


95 


238.7 


173.4 


56 


45.3 


32.9 
33.5 


16 


93.8 


68.2 


76 


142.4 


36 


190.9 


i38.7 


96 


239.5 


174.0 


57 


46.1 


17 


94.7 


68.8 


77 


143.2 


104.0 


37 


191.7 


139.3 


97 


240.3 


174.6 


58 


46.9 


34.1 


18 


95.5 


69.4 


78 


144.0 


104.6 


38 


192.5 


139.0 
140.5 


98 


241. 1 


175.2 


59 


47-7 


34.7 


»9 


96.3 


69.9 

70.5 


79 


144.8 


io5.2 


39 


193.4 


99 


241.9 


175.7 


60 
Dist. 


48.5 


35.3 


20 
Dist. 


97.1 


80 
Dist. 


145.6 


io5.8 


4o 
Dist. 


194.2, 


i4i.i 


3oo 
Distj 


242.7 


176.3 


Dep. 


Lat. 


Dep. 


Lat. 


Dep. 


Lat. 


Dep. 


Lat. 


Dep. 


La^. 








[For 54 Deffi 


•ei. 



TABLE 11. 
Difference of Latitude and Departure for 37 Degrees. 
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Disl.l 


Lat. 


Dep. 


Dist. 


Lau 


Dep. 

36.7 
37.3 

37.9 
38.5 
39.1 

39.7 
40.3 

40.9 
4i.5 
42.1 


Dist. 

121 
22 

23 

24 

25 

26 

27 
28 

i3i 

32 

33 

34 
35 
36 

37 
38 

4o 

i4i 
42 
43 
44 
45 
46 

47 
48 

i5i 

52 

53 

54 
55 
56 

57 
58 

^' 

161 
62 
63 

64 
65 
66 

67 
68 

69 

70 

171 
72 
73 
74 
75 
76 

77 
78 

T^ 
80 

Dist. 


Lat. 


Dep. 


Di^t. 

181 
82 
83 

84 
85 
86 

87 
88 

89 

90 

191 

9^ 
93 

94 

96 

92 
98 

99 

200 

201 
02 
o3 

o4 
o5 
06 

07 
08 
09 
10 

211 
12 
i3 

i4 
i5 
16 

17 
18 

19 
20 

221 
22 

23 

24 

25 

26 

27 
28 

?9 
3o 

23 1 
32 

33 

34 
35 
36 

37 
38 

4o 


Lat. 


Dep. 


Dist. 

241 
42 
43 
44 
45 
46 

47 
48 

25l 
52 

53 

54 
55 
56 

57 
58 

261 
62 
63 

64 
65 
66 

67 
68 

69 
70 

271 
72 
73 
74 
75 
76 

77 
78 

Z9 
80 


Lat. 

192.5 
193.3 
194.1 
194.9 
195.7 
196.5 
197.3 
198.1 
198.9 
199.7 

200.5 
201.3 
202.1 
202.9 
2o3.7 
204.5 

205.2 

206.0 

206.8 

207.6 
208.4 

209.2 
210.0 
210.8 

21 1.6 

212.4 

2l3.2 

214.0 

214.8 

21 5.6 


Dep. 

i45.o 
145.6 
146.2 
i46.8 

147.4 
i48.o 
i48.6 
149.3 

i49.g 
i5o.5 

i5i.i 
i5i.7 

l52.J 

152.9 

1 53.5 

i54.i 

154.7 
i55.3 

155.9 
1 56.5 

157.1 

157.7 
i58.3 
158.0 
159.5 
160.1 
160.7 
161 .3 
161.9 
162.5 


I 

2 

3 

4 
5 
6 

7 
8 

9 

lO 


00.8 
01.6 
02.4 
o3.2 
04.0 
04.8 
o5.6 

06.4 
07.2 
08.0 


00.6 
01.2 
01.8 
02.4 
io3.o 
o3.6 
04.2 
04.8 

o5.4 
06.0 

06.6 
07.2 
07.8 
08.4 
09.0 
09.6 
10.2 
10.8 

11.4 
12.0 


61 

62 

63 

64 

65 

66 

67 

68 

69 

70 


48. 

5o, 
5i. 
5i. 

52. 

53. 

54. 
55, 
55. 


7 
5 

3 

I 

9 
7 
5 
3 
I 

9 


96.6 

97.4 
98.2 
99.0 
99.8 
100.6 

ioi.'4 
102.2 
io3.o 
io3.8 


72.8 

73.4 
74.0 
74.6 
75.2 
75.8 

76.4 
77.0 

77.6 
78.2 


144.6 

145.4 
i46.2 

146.9 

147.7 
148.5 

149.3 
i5o.i 
1 50.9 
i5i.7 


108.9 
109.5 
1 10. 1 
1 10.7 
I1I.3 
,11.0 
112.5 
ii3.i 
1 1 3.7 
114.3 


II 

12 

i3 

i4 
15 
i6 

17 
i8 

19 
20 


08.8 
09.6 

10.4 
11 .2 
12.0 
12.8 
i3.6 
14.4 

l5.2 

16.0 


71 
72 

73 
14 
75 
76 

77 
78 

Z9 
80 

81 
82 
83 

84 
85 
86 

87 
88 

89 
90 

9» 
92 

93 
94 

9^ 

9Z 
98 

99 
100 

lOI 

02 
o3 

o4 
o5 
06 
07 
08 
09 
10 

III 
12 
i3, 
i4 
i5 
16 

17 
18 

19 

20 

Dist. 


56. 

57 
58. 

60. 
61. 
62. 
63. 
63, 

64". 

67. 
67. 

68, 
69, 

70. 

71- 
71. 


7 
.5 

3 

1 

9 

.7 
5 
3 
I 

?. 

7 
5 

3 

I 

9 

7 
5 

3 

1 

9 


42.7 
43.3 
43.9 
44.5 
45.1 

45.7 
46.3 
46.0 
47.5 
48.1 


104.6 

io5.4 
106.2 
107.0 
107.8 
108.6 
109.4 
no. 2 

III.O 

III. 8 


78.8 

79-4 
80.0 

80.6 
81.2 
81.8 

82.4 
83.1 
83.7 
84.3 


i52.5 
1 53.3 
i54.i 

154.9 
155.7 
i56.5 
157.3 
1 58. 1 
1 58.9 
159.7 


1 14.9 
ii5.5 
116.2 
1 16.8 

II 7.4 
II 8.0 
1 18.6 
1 19.2 
119.8 
120.4 


21 
22 

23 

24 

25 

26 

27 
28 

3o 


16.8 
17.6 

18.4 
19.2 

20.0 
20.8 
21.6 
22.4 

23.2 

24.0 


12.6 

l3.2 

i3.8 

i4.4 
i5.o 
i5.6 
16.2 
16.0 
17.5 
18. 1 


48.7 
49-3 
5o.o 
5o.6 

5l.2 

5i.8 
52.4 
53.0 
53.6 
54.2 

54.8 

55.4 
56. 
56.6 
57.2 
57.8 
58.4 
59.0 
59.6 
60.2 


112,6 
ii3.4 

Il4.2 

iiS.o 
ii5.8 
116.6 

117. 4 
118. a 
X19.0 
119. 8 


84.9 
85.5 
86.1 
86.7 
87.3 

87.9 
88.5 
89.1 
89.7 
90.3 


160.5 
161. 3 
162. 1 
162.9 
163.7 
164.5 
i65.3 
166.1 
166.9 

167.7 


1 21.0 
1 2 1. 6 
122.2 
122.8 

123.4 
124.0 
124.6 

125.2 

125.8 

126.4 


3i 

32 

33 

34 
35 
36 

37 
38 

39 

40 


24.8 

25.6 
96.4 
27.2 
28.0 
28.8 
29.5 
3o.3 
3[ .1 
31.9 


18.7 
19.3 
19.0 
20.5 
21. 1 
21.7 
22.3 
22.9 
23.5 
?4.i 


72. 

73. 

•74. 

75. 

75 

76 

77 
78 

79 
79 


I 

3 

1 

9 

.7 
.5 

.3 

I 

•9 


120.6 
121.4 
122.2 
123.0 
123.8 
124.6 

f25.4 
126.2 
127.0 
127.8 


90.9 
91.5 
92.1 
92.7 
93.3 
93.0 

94.5* 
95.1 

95.7 
96.3 


168.5 
169.3 
170.1 
170.9 
171.7 
172.5 
173.3 
174. 1 
174.9 
175.7 


127.0 
127.6 
128.2 

128.8 

129.4 

i3o.o 
i3o.6 

l3l.2 

i3i.8 

l324 


216.4 

217.2 
218.0 

218.8 

219.6 
220.4 

221.2 
222.0 
222.8 
223.6 


163. 1 

163.7 
164.3 
164.9 
i65.5 
166.1 
166.7 
167.3 
167.9 
168.5 

1 69. 1 

169.7 
170.3 
170.0 
171.5 

172.1 

172.7 
173.3 
173.0 
174.5 


4i 
42 
43 

44 
45 
46 

4i 
48 

49 
5o 


32.7 
33.5 
34.3 
35.1 
35.9 

36.7 
37.5 
38.3 
39.1 
39.9 

40.7 
4i.5 
42.3 
43.1 
43.9 

44.7 
45.5 
46.3 

47.1 
47.9 


24.7 
25.3 
25.9 

26.5 
27.1 

27.7 
28.3 
28.0 
29.5 
3o.i 


80 
81 
82 
83 
83 

84 
85 
86 

87 
87 


.7 
.5 
.3 
.1 

9 
7 
.5 

3 
.1 

.8 


60.8 

61.4 
62.0 
62.6 
63.2 
63.8 

64.4 
65. 
65.6 
66.2 

66.8 

67.4 
68.0 
68.6 
69.2 
69.8 

70.4 
71 .0 
71 .6 
72.2 


128.6 

129.4 
i3o.2 
i3i .0 
i3i.8 
i32.6 

i33.4 
i34.2 
i35.o 
i35.8 


96.9 
97.5 
98.1 
98.7 
99.3 

99-9 
:oo.5 

101. 1 

101.7 

102.3 


176.5 

177.3 
178.1 
178.9 

179.7 
180.5 
181.3 
182.1 
182.9 
183.7 


i33.o 
i33.6 
i34.2 
134.8 

i35.4 
i36.o 
i36.6 

l37.2 

137.8 

i38.4 


281 
82 
83 

84 
85 
86 

87 
88 

89 
90 

291 

9? 

9^ 

9Z 
98 

3oo 


224.4 
225.2 
226.0 
226.8 
227.6 
228.4 
229.2 

23o,o 
23o.8 
23 1. 6 


5i 

52 

53 

54 
55 
56 

57 
58 

60 


-3o.7 
3i.3 
31.9 
32.5 
33.1 
33.7 
34.3 
34.9 
35.5 
36.1 


88 
89 
90 

9« 
91 

9? 

^^ 

9c 
95 


.6 

.4 
.2 
.0 
.8 
.6 

.4 
.2 
.0 
.8 


i36.6 

137.4 
i38.2 
139.0 
139.8 
i4o.6 

i4i.4 
142.2 
i43.o 
143.8 


102.9 

io3.5 

104.1 

104.7 
io5.3 

105.9 

106.5 

107.1 

107.7 

108.3 


184.5 
i85.3 
1 86. 1 
186.9 

187.7 
188.5 
189.3 
190.1 
190.9 
191.7 


139.0 
139.6 
1 40.2 
1 40.8 

i4i.4 
142.0 
142.6 
143.2 
143.8 
144.4 


232.4 

233.2 

234.0 
234.8 
235.6 

236.4 
237.2 
238.0 
238.8 
239.6 


175.1 

175.7 
1763 
176.9 
177.5 
178.1 
178.7 

179.3 

179? 
180.5 


Dist. 


Dep. 


Lat. 


Dc 


P- 


I. at. 


Dep. 


Lat. 


Dist. 


Dep. 


Lat. 


Dist. 


Dep. 1 


Lat. 




■ 






















r 


For 5 


3 Dej^i 


-ees. 



PfeftMl 


• 


TABLE IL 




Difference of Latitude and I>eparl 


ure for 38 Degre<»k 


Dist. 


Lat. 


I>ep. 


Disl. 
61 


Lat. 


Dep. 


Dtst. 


Lai. 


Dep. 


Disl. 

i8i 


l>ai.. 
142.6 


Dep. 


Dist. 

24l 


Lat. 


148.4 


I 


00.8 


00.6 


48.1 


37.6 


121 


95.3 


74.5 


iii4 


189.9 


a 


01.6 


Of. a 


62 


48.9 


38.2 


aa 


96.1 


75.1 


6a 


143.4 


iia.i 


42 


I9t».7 


149.0 


3 


02.4 


01.8 


63 


49.6 


38.8 


a3 


90.9 


75.7 


83 


i44^ 


iia.7 


43 


191.5 


149.6 


A 


o3.a 


oa.5 


64 


5o.4 


39.4 


a4 


97.7 


76.3 


84 


145.0 


II 3.3 


44 


1923 


i5o.2 


5 


o3.9 


o3.i 


65 


5i.a 


4o.o 


25 


98.5 


.77-0 


85 


145.8 


113.9 
ii4i 


45 


1^.1 


i5«.8 


6 


04.7 


o3.7 


66 


5a .0 


4o.6 


26 


99.3 


77.6 


86 


146.6 


4a 


193.9 

•94 JD 


iSi.S 


7*o5.5 


04.3 


67 


5a.8 


41.2 


27 


100. 1 


76.2 


87 


147-4 


ii5.i 


^ 


l52.I 


8 o6.3 


04.9 
o5.5 


68 


53.6 


4i.o 
4a. 5 


a8 


100.9 


7«.8 


88 


i4&.i 


11 5.7 


48 


195-4 


152.7 


9 


07.1 


69 


54.4 


29 


101 .7 


'79-4 


89 


148.9 


i»64 


49 


196.2 


i53.3 


II 


07.9 


06. a 


70 
7» 


55.2 
55.0 


43.1 
43.7 


3o 
i3i 


102.4 


8t).o 


90 
i9» 


149.7 


117.© 


5c> 
aSi 


197.0 


f53.9 

i54.5 


08.7 


06.8 


io3.2 


80.7 


i5ov5 


117.6 


1978 


12 


09.5 


07.4 


72 


56.7 


44.3 


32 


104.0 


81.3 


92 


j5i3 


118J1 


,52 


198.6 


•55.1 


i3 


lo.a 


08.0 


73 


57.5 


44.Q 


a3 


104.8 


81.9 


93 


iSa.i 


ii8.8 


'53 


1994 


i55.8 


i4 


II. 


08.6 


74 


58.3 


45.6 


34 


io5.6 


82.5 


^ 


l52.9 


1194 


54 


200 J2 


i56-4 


i5 


11.8 


09.2 


75 


59.1 


46.2 


35 


106.4 


83.1 


9^ 


i53.7 


1 20. 1 


55 


200 j9 


157.0 


i6 


12.6 


09.9 


76 


59.9 


46.8 


36 


107.2 


83.7 


96 


154.5 


120.7 


56 


201.7 


157.6 


17 


i3..4 


10.5 


77 


60.7 


47.4 


37 


108.0 


84.3 


97 


i55.a 


121.3 


57 


202. :> 


i58.2 


i8 


l4'2 


II. I 


78 


61.5 


48.0 


38 


108.7 


85.0 


98 


L56jf> 


12 1.0 
122.5 


58 


2o33 


i58.8 


'9 


i5.o 


II. 7 


79 


62.3 


48.6 


39 


109.5 


85.6 


99 


156.8 


^ 


)o4.i 


159.5 


30 


i5.8 


12.3 

12.9 
i3.5 


80 
8t 


6,3 


49.3 
49? 


4»> 
i4i 


no. 3 


86.2 


200 


*57.6 


123.1 


60 
261 


2^*4.9 


160.1 
160.7 


21 


16.5 


63.8 


iii.i 


86.8 


201 


i584 


123.7 


2t>5 7 


22 


17.3 


82 


64.6 


5o.5 


42 


111. 9 


87.4 


02 


i59.a 


124.4 


62 


206.5. 161.3 1 


23 


>8.i 


l4.2 


83 


65.4 


5i.i 


43 


112.7 


88.0 


a3 


160.0 


125.0 


63 


207^ 


161.9 
162.5 


24 


18.9 


i4.8 


84 


66,2 


5i.7 


A^ 


ii3.5 


88.7 


04 


160.8 


125.6 


64 


>o84) 


25 


19.7 


i5.4 


85 


67.0 


52.3 


45 


114.3 


89.3 


o5 


161 .5 


126.2 


65 


2i>8.8 


i63.2 


26 


20.5 


16.0 


86 


67.8 


52.9 


46 


II 5.0 


89.9 
90.5 


06 


i6a.3 


126.8 


66 


209.6 


i63.8 


27 


21.3 


16.6 


87 


68.6 


53.6 


47 


ii5.8 


07 


i63.i 


1274 


67 


210.4 


t64.4 


28 


22.1 


«7.^ 


88 


69.3 


54.2 


48 


116.6 


91.1 


08 


163.9 


128.1 


68 


211.2 


i65.o 


29 


22.9 


17.9 
18.5 


89 


70.1 


54.8 


49 


117.4 


91.7 


09 


164.7 


W8.7 


69 


212.0 


*65.6 


3o 23.6 


90 
9» 


70.9 

71.7 


55.4 
56.0 


5o 
i5i 


118.2 


92.3 


10 
211 


i65.5 


129.3 


70 
271 


212.8 


>66.3 
166.8 


3i 


24.4 


19. 1 


119.0 


93.0 


166.3 


129.9 


ai3.6 


32 


25.2 


19.7 


92 


72.5 


56.6 


52 


119.8 


93.6 


12 


167.1 


i3o.5 


72 


214.3 


167.5 


33 


26.0 


ao.3 


93 


73.3 


57.3 


S3 


120.6 


94.2 


i3 


167.8 


i3i.i 


73 


2l5.1 


t68.i 


34 


26.8 


ao.o 


94 


74.1 


57.0 
58.5 


54 


121.4 


94.8 


14 


1686 


i3i.8 


74 


215.9 


168.7 


35 


27.6 


21.5 


95 


74.9 


55 


laa.i 


95.4 


i5 


1694 


i3a4 


7'-^ 


216.7 


169.3 


36 


28.4 


22.2 


9& 


75.6 


59.1 


56 


122.9 


96.0 


16 


I70.a 


i33.o 


7<> 


?I7.5 


169.9 


37 


29.2 


22.8 


97 


76.4 


59.7 


57 


123.7 


96.7 


17 


171.0 


1 33.6 


77 


218.3 


170.5 


38 


29.9 


23.4 


98 


77.2 


60.3 


58 


124.5 


97.3 


18 


171.8 


i34.2 


7« 


219.1 


171.2 


39 


3o.7 


a4.o 


99 


78.0 


61.0 


59 


125.3 


97.9 


»9 


172J6 


i34 8 


7V 


2»9.0 
22U.6 


171.8 


4o 
4i 


3i.5 


24.6 


10(> 


78.8 


61.6 


60 
161 


126.1 


98.5 


ao 

221 


1734 


i35.4 


8<> 


172.4 


32.3 


25.2 


101 


79.6 


62.2 


126.9 


99.1 


174.2 


i36.i 


2214 


175.0 


42 


33.1 


25.9 
26.5 


02 


80.4 


62.8 


62 


127.7 


99-7 


22 


174^9 


1 36.7 


83 


222.2 


173.6 


43 


33.9 


o3 


81.2 


63.4 


63 


128.4 


100.4 


a3 


175.7 


137.3 


83 


22 3.0 


174 2 


44 


34.7 


27.1 


o4 


82.0 


64.0 


64 


129.2 


101 .0 


24 


176.5 


137.9 
i38.5 


84 


223.8 


174.8 


45 


35.5 


27.7 


o5 


82.7 


64.6 


65 


i3o.o 


101.6 


a5 


177.3 


85 


224.6 


175.5 


46 


36.2 


28.3 


06 


83.5 


65.3 


66 


i3o.8 


102.2 


a6 


1 78.1 


139.1 


86 


aa5.4 


176.1 


47 


37.0 


28.0 


07 


84.3 


65.9 


67 


i3i.6 


102.8 


a7 


178.9 


139.8 


87 


a26.a 


176.7 


48 


37.8 


29.6 


08 


85.1 


66.5 


68 


i32.4 


io3.4 


28 


179-7 


140.4 


88 


226.9 


177.3 


49 


38.6 


3o.2 


09 


85.9 


67.1 


69 


i33.2 


104.0 


29 


180.5 


i4i.o 


&> 


227.7 


177? 


5o 
5i 


39.4 
40.2 


3o.8 
3i.4 


10 
III 


86.7 


67.7 


70 
171 


i34.o 


104.7 


3o 
a3i 


181.2 


i4».6 
i i4>.2 


9« 
291 


228.5 


178.5 


87.5 


68.3 


134.7 


io5.3 


lh2.0 


229.3 


179.2 


52 


4i .0 


32. 


12 


88.3 


69.0 


72 


135.5 


105.9 
106.5 


3> 


i8>.8 


»4i.8 


9a 


2"3C).I 


179.8 


53 


4i.8 


32.6 


i3 


89.0 


69.6 


73 


136.3 


33 


i83.6 


143.4 


93 


230.9 


18X..4 


54 


42.6 


33.2 


i4 


89.8 


70.2 


74 


137.1 


107. 1 


34 


184.4 


144.1 


94 


23 1.7 


i8i.o 


55 


43.3 


33.9 


i5 


90.6 


70.8 


75 


137.9 


107.7 


35 


i85.2 


144.7 


95 


232.5 


181.6 


56 


44.1 


34.5 


16 


9»-4 


71.4 


76 


i38.7 


]o8.4 


36 


186.0 


145.3 


96 


233.3 


182.2 


57 


44.9 


>5. 1 


17 


92.2 


72.0 


77 


139.5 


109.0 


37 


186.8 


145.0 
146.5 


97 


234.0 


182.9 
1 83.5 


58 


45.7 


35.7 


18 


93.0 


7a 6 


78 


140.3 


109.6 


,38 


187.5 


98 


a34.8 


59 


46.5 


36.3 


19 


93.8 


73 ^ 


79 


141.1 


iio.a 


39 


188.3 


147.1 


99 


235.6 


184.1 


60 
Dist. 


47.3 
Dep. 


36.9 
Lat. 


ao 
Disl. 


94.6 


73 9 


86 
Disl. 


i4i.8 


110.8 


4o 
Dist. 


189. 1 


147.8 


3oo 


236.4 


184.7 


Dep. 


Lat. 


Dep. 


Lat. 


Dep. 


Lai. 


Dist.i Dep 


Lat. 
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TABLE IL 


[Pago 5) 


Diiference of Latitude and Departure for 39 


Degrees. 


! 

1 


Dist. 
I 


Ut. 


Dcp. 


Di.st. 


Lau 


Dep. 


Dist. 
lai 


Lat. 
94.0 


Dep. 


I>ist. 
181 


Lat. 


Dep. 

113.9 


Dist. 
24 1 


Lat. 


r5i.7 


00.8 


00.6 


61 


■47.4 


38.4 


76.1 


140.7 


i8'».3 


a 


01 .6 


01.3 


6a 


48. a 


39.0 


22 


94.8 


76.8 


82 


i4i.^ 


114.5 


42 


188.1 


i52.3 


3 


03.3 


01 .9 
02.5 


63 


49.0 


39.6 


23 


95.6 


77.4 


83 


142.2 


It5.2 


43 


188.8 


i52.9 


4 


o3.i 


64 


49-7 


4o.3 


24 


96.4 


78.0 


84 


143.0 


1 1 5.8 


44 


189.6 


i53.6 


5 


o3.9 


o3.i 


65 


5o.5 


40.9 
4i.S 


a5 


97.1 


78.7 


85 


143.8 


116.4 


45 


190.4 


i54.2 


6 


04.7 


o3.8 


66 


5i.3 


a6 


97-9 


79.3 


86 


144.^ 


117.1 


46 


191. a 


i54.8 


7 


o5.4 


04.4 


67 


5a. I 


42.2 


27 


98.7 


79 ? 


87 


145.3 


117-7 


47 


192.0 


i55.4 


8 


06. a. 


o5.o 


68 


52.8 


42.8 


a8 


99.5 


80.6 


88 


146.1 


118.3 


48 


192.-* 


i56.i 


9 


07.0 


o5.7 


69 


53.6 


43.4 


29 


100.3 


81.2 


89 


146.9 


118.9 


49 


193.5 


i56.7 


lo 
II 


07.8 


06.3 
06.9 


70 

71 


54.4 


44.1 


3o 
i3i 


lOl.O 


81.8 


90 
191 


M7-.7 


If 9.6 


5o 
a5i 


194.3 
• 95.1 


157.3 
i58.o 


08.5 


55. a 


44.7 


101.8 


8a. 4 


148.4 


120.2 


12 


09.3 


07.6 


72 


56. 


45.3 


3a 


102.6 


83.1 


92 


149.2. 


120.8 


52 


195.8 


i58.6 


i3 


10. 1 


08.2 


73 


56.7 


45.0 
46.6 


33 


io3.4 


83.7 


93 


1 5o.(> 


121.5 


•53 


196.6 


159.9 


14 


10.9 


08.8 


74 


57.5 


34 


104.1 


84.3 


94 


i5o.8 


122.1 


54 


197.4 


159.8 


i5 


11.7 


09.4 


75 


58.3 


47.2 


35 


104.9 


85. 


95 


i5i.5 


122.7 


55 


198.2 


160.5 


i6 


ia.4 


10. 1 


76 


59.1 


47.8 


36 


io5.7 


85.6 


9^ 


i52.3 


123.3 


56 


198.9 


161.1 


17 


i3.a 


10.7 


77 


59.8 


48.5 


37 


106.5 


86. a 


97 


1 53.1 


124.0 


57 


199.7 


161.7 


i8 


14.0 


II .3 


78 


60.6 


49.1 


38 


107.2 


86.8 


98 


153.9 


124.6 


58 


200.5 


162.4 


19 


14.8 


12.0 


79 


61.4 


49-7 


39 


108.0 


87.5 


99 


154.7 


125.2 


59 


201.3 


i63.o 


ao 
21 


i5.5 
16.3 


12.6 

l3.2 


80 
81 


6a. a 
6a. 


5o.3 
5i.o 


40 
i4i 


108.8 


88.1 


200 
201 


155.4 
i56.2 


125.9 


66 
261 


202.1 


i63.6 


109.6 


88.7 


126.5 


202.8 


164.3 


aa 


17.1 


i3.8 


8a 


63.7 


5i.6 


42 


110. 4 


89.4 


V 


157.0 


127.1 


62 


•2o3.6 


164.9 
i65.5 


23 


17.9 


U.'i 


83 


64.5 


52.2 


43 


III .1 


90.0 


63 


157.8 


127.8 


63 


204.4 


a4 


18.7 


i5.i 


84 


65.3 


52.9 

53.5 


44 


III. 9 


90.6 


04 


158.5 


128.4 


64 


2o5.2 


166.1 


a5 


19.4 


i5.7 


85 


66.1 


45 


iia.7 


91 .3 


o5 


159.3 


129.0 


65 


205.9 


166.8 


a6 


ao.2 


16.4 


86 


66.8 


54.1 


46 


ii3.5 


91.0 
9a. 5 


06 


160.1 


129.6 


66 


206.7 


167.4 


27 


21 .0 


17.0 


87 


67.6 


54.8 


47 


ll4-2 


07 


161.6 


i3o.3 


67 


207.5 


168.0 


28 21.8 


17.6 


88 


68.4 


55.4 


48 


ii5.o 


93.1 


08 


1 30.9 
i3i.5 


68 


208.3 


168,7 


29 


22 .5 


18.3 


89 


69.2 


56. 


49 


ii5.8 


93.8 


09 


162.4 


69 


209.1 


169.3 


3o 
3i 


23.3 


18.9 


90 


69.9 

70.7 


56.6 


5o 
i5i 


116.6 
117. 3 


94.4 


10 
211 


i63.2 


l32.2 


70 
271 


209.8 


169.9 
170.5 


•i4.i 


19.5 


57.3 


95.0 


164.0 


i32.8 


210.6 


32 


24.9 


20.1 


92 


71.5 


57.9 
58.5 


52 


118.1 


95.7 


12 


164.8 


i33.4 


72 


21I.4 


171.2 


33 


25.6 


20.8 


93 


72.3 


53 


118.9 


96.3 


i3 


i65.5 


i34.o 


73 


212.2 


171.8 


34 


26.4 


21.4 


94 


73.1 


59.2 


54 


119-7 


96.9 
97.5 


i4 


166.3 


i34.7 


74 


212.9 


172.4 


35 


27.2 


22.0 


95 


73.8 


59.8 


55 


120.5 


i5 


167.1 


i35.3 


75 


2l3.7 


173. 1 


36 


28.0 


22.7 


96 


74.6 


60.4 


56 


121 .2 


98. a 


16 


167.9 


135.9 


76 


214.5 


173.7 


37 


28.8 


23.3 


97 


75.4 


61 .0 


57 


122.0 


98.8 


17 


168.6 


i36.6 


77 


21 5.3 


174.3 


38 


29.5 


23.9 
24.5 


98 


76.2 


61 7 


58 


122.8 


99.4 


18 


169.4 


137.2 


78 


216.0 


175.0 


39 


3o.3 


99 


76.9 


62.3 


59 


123.6 


lOO.I 


19 


170.2 


137.8 


79 


a 16.8 


175.6 


40 
4i 


3i . I 


25.2 

25.8 


100 
101 


77.7 


62.9 


60 
161 


124.3 


100.7 


ao 
aai 


171.0 


i38.5 


80 
281 


217.6 


176.2 


3i .9 


78.5 


63.6 


125.1 


101 .3 


171.7 


139.: 


218.4 


176.8 


42 


32.6 


26.4 


oa 


79.3 


64.2 


62 


125.9 


lOJ .9 


aa 


172.5 


139.7 


82 


219.2 


177-5 


43 


33.4 


27.1 


o3 


80.0 


64.8 


63 


126.7 


102.6 


23 


173.3 


i4o.3 


83 


219.9 


178.1 


44:34.2 


27.7 


04 


80.8 


65.4 


64 


127.5 


io3.2 


24 


174.1 


i4i.o 


84 


220.7 


178.7 


45 i35.o 


28.3 


o5 


81.6 


66.1 


65 


128.2 


io3.8 


25 


174.9 


i4i.6 


' 85 


221.5 


179-4 


46 


35.7 


28.9 


06 


82.4 


66.7 


66 


129.0 


104.5 


26 


175.6 


142.2 


86 


222.3 


180.0 


47 


36.5 


29.6 


07 


83.2 


67.3 


67 


129.8 


io5. 1 


27 


176.4 


142.9 
143.5 


87 


223.0 


180.6 


48 


37.3 


3o.2 


08 


83.9 


68.0 


68 


i3().6 


io5.7 


26 


177.2 


88 


223.8 


181.2 


49 


38.1 


3o.8 


09 


84.7 


68.6 


69 


i3i.3 


106 4 


29 


178.0 


144.1 


89 


224.6 


181.0 
182.5 


5o 
5f 


38-9 
39.6 


3i.5 

32.1 


10 


85.5 


69.2 

69.0 
70.5 


70 
171 


l32.I 


107.0 


3c. 
23 1 


178.7 


144.7 


90 
291 


225.4 


III 


86.3 


§32.9 


107.6 


179.5 


145.4 


226.1 


183.1 


52 


40.4 


32.7 


12 


87.0 


72 


133.7 


108.2 


32 


180.3 


1 46.0 


9a 


226.9 


i83.8 


53 


41.2 


33.4 


i3 


87.8 


71. 1 


73 


134.4 


108.9 
109.5 


33 


181.1 


1 46.6 


93 


227.7 


184.4 


54 


42.0 


34.0 


i4 


88.6 


71.7 


74 


i35.2 


34 


181.9 


147.3 


94 


228.5 


i85.o 


55 


42.7 


34.6 


i5 


89.4 


72.4 


75 


i36.o 


IlO.l 


35 


182.6 


147-9 
:48.5 


95 


239.3 


i85.6 


56 


43.5 


35.2 


16 


90.1 


73.0 


76 


i36.8 


110.8 


36 


i83.4 


96 


a3o.o 


186.3 


57 


44.3 


35.9 
36.5 


17 


90.9 


73.6 


77 


137.6 


III .4 


37 


i84.a 


149.1 


97 


a3o.8 


186.9 


58 


45.1 


18 


91.7 


74.3 


78 


i38.3 


112. 


38 


i85.o 


149.8 


98 


a3i.6 


187.5 


59 


45.9 


37.1 


19 


92.5 


74.9 
75.5 


79 


139.1 


I 12.6 


39 


»8«5.7 


i5o.4 


99 


a32.4 


188.2 


60 


46.6 


37.8 


20 

Dist. 


93.3 


80 
Dist. 


139.9 


ii3.3 


40 
Dist. 


i8fr.5 


iSi.o 


3oo 
Dist. 


233.1 


188.8 


i)isi.| Dcp. 


I. at. 


Dep. 


Lat. 


Dep. 


Lai. 


Dep. 


Lat. 


Dep. 


Lat. 








[For 51 Degr 


«es 
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TABLE 11. 
Difference of Latitude and Departure for 40 Degrees. 



]>ist. 



I 

2 

3 

4 
5 
6 

7 
8 

9 

lO 



Lat. 



1 1 

12 

i3 
i4 
i5 
i6 

17 
i8 

»9 

20 



21 
22 
23 

24 
25 
26 
27 
38 
29 
JO 



3i 

32 

33 

34 
55 
36 

37 
38 

39 

4o 



4i 
42 
43 

44 
45 
46 

47 
48 



5i 

52 

53 

54 
55 
56 

57 
58 

6() 



00.8 
ox. 5 

02 3 

03 I 
o3.8 
o4<6 
o5.4 
06.1 
06.9 

07.7 



08.4 

09.2 

0.0 

0.7 
1.5 

2.3 

3.0 
3.8 
4.6 
5.3 



6.1 
6.9 

7.6 

8.4 
9.2 

9-9 
20.7 

21.4 

22.2 

23.0 



23.7 
24.5 
25.3 
26.0 
26.8 
27.6 
28.3 
29.1 

3o.6 



3i.4 

32.2 
32.9 
33.7 
34.5 

35.2 
36. o 
36.8 
37.5 
38.3 



39. 1 
39.8 
40.6 

41.4 
42.1 
42.9 
43.7 

44.4 
45.2 
46.0 



Dep. 



Dep. 



00.6 
01.3 
01.9 
02.0 
o3.2 
03.9 
o4.5 
o5.i 
o5.8 
06.4 



07.1 

07.7. 

08.4 

09.0 

09.6 

0.3 

0.0 

i.o 

2.2 

2.9 



3.5 
4.1 
4.8 

5.4 
6.1 
6.7 

7.4 
8.0 
8.6 
9.3 



32.8 
33.4 
34.1 

34.7 
35.4 
36. o 
36.6 
37.3 

37.9 
38.6 

Lai. 



Dist. 



61 
62 
63 

64 
65 
66 

67 
68 

69 
70 



71 
72 

73 
74 
75 
76 

77 
78 

29 
80 



81 
82 
83 

84 
85 
86 

87 
88 

89 

90 



9» 
9^ 

96 

9Z 
98 

99 
100 



lOI 

02 
o3 

04 
o5 
06 
07 
08 
09 
o 



I 
2 
3 

4 
5 
6 

7 
8 

9 
20 



Dist. 



Lai. 



46.7 
47.5 
48.3 
49«o 
49.8 
5o.6 
5i.3 

52.1 

52.9 
53.6 



54.4 
55.2 

55.9 
56.7 
57.5 
58.2 
59.0 
59'.8 
60.5 
61.3 



62.0 
62.8 
63.6 
64.3 
65.1 
65-9 
66.6 

67.4 
68.2 
68.9 



69.7 
70.5 
71.2 
72.0 
72.8 
73.5 
74.3 
75.1 
75.8 
76.6 



77.4 
78.1 
78.9 

79-7 
80.4 
81.2 
82.0 
82.7 
83.5 
84.3 



85. o 
85.8 
86.6 
87.3 
88.1 
88.9 
89.6 
90.4 
91 .2 
91.9 



Dep. 



Dep. 



39.2 
39.0 
40.5 
4i .1 
4i.8 

43.4 
43.1 

43.7 
44.4 
45.0 



45.6 
46.3 
46.9 

47.6 
48.2 

48.9 

49.5 
5o.i 
5o.8 
5i.4 



52. I 

52.7 

53.4 

54.0 

54.6 

55.3 
55.9 
56.6 
57.2 
57.9 



58.5 
59.1 
59.8 

60.4 
61 .1 
61 .7 
62.4 
63. o 
63.6 
64.3 



64.9 
65.6 
66.2 
66.8 
67.5 
68.1 
68.8 
69.4 
70.1 
70.7 



71 .3 
72.0 
72.6 
73.3 
73.9 
74.6 
75.2 
75.8 
76.5 
77.1 



Lat. 



Dist. 



121 
22 

23 

24 

25 

26 

27 
28 



i3i 

32 

33 

34 
35 
36 

37 
38 

39 

40 



i4i 
42 
43 

44 
45 
46 

47 
48 

49 
5o 



i5i 

52 

53 
54 
55 
56 

57 
58 



161 
62 
63 

64 
65 
66 

67 
68 

69 

70 



171 
72 
73 
74 
75 
76 

77 
78 

Z9 
80 



Dist. 



Lat. I Dep. 



92.7 
93.5 
94.2 
95.0 
95.8 
96.5 
97.3 
98.1 
98.8 
99.6 



00.4 
01 .1 
01.9 
02.6 

o3.4 
o4.2 

04.9 
o5.7 
06.5 
07.2 



08.0 
08.8 
09.5 
10.3 
II .1 
II. 8 
12.6 
i3.4 
i4'i 
14.9 



i5.7 

16.4 
17.2 
18.0 
18.7 
19.5 
20.3 
21 .0 
21.8 
22.6 



23.3 
24.1 
24.9 

25. D 

26.4 
27.2 
27.9 
28.7 
29.5 

3o.2 



3i .0 
3i.8 
32.5 
33.3 
34.1 
34.8 
35.6 

36.4 

37.1 
37.9 



Dep. 



77-8 
78.4 
79.1 

79-7 
80.3 

81.0 

81.6 

82.3 

82.9 

83.6 



84.2 
84.8 
85.5 
86.1 
86.8 

87.4 
88.1 
88.7 
89.3 
90.0 



90.6 
91 .3 
91.9 
92.6 
93.2 
93.8 
94.5 
95.1 
95.8 
96.4 



97.1 

97-7 
98.3 

99.0 

99.6 

00.3 

00.9 

01 .0 

02.2 

02.8 



o3.5 
04.1 
04.8 

o5.4 
06.1 
06.7 
07.3 
08.0 
08.6 
09.3 



09.0 
0.0 
1.2 
1.8 

2.5 

3.1 
3.8 

4.4 
5.1 

5.7 



Dist. 



181 
83 
83 

84 
85 
86 
87 
88 
89 
90 



191 
9^ 

96 

98 

99 
200 



201 
02 
o3 
o4 
o5 
06 
07 
08 
09 
10 



Lat. 



Lat. 



211 
12 
i3 

i4 
i5 
16 

17 
18 

>9 
20 



221 
22 

23 

24 

25 

26 
27 
28 

3o 



23 1 
32 

33 
34 
35 
36 

37 
38 

39 

40 



Dist. 



38.7 

39.4 
4o.2 
4i.o 

41.7 

42.5 

43.3 

44.0 

44.8 f 

45.5 



Dep. 



46.3 

47-1 
47.8 
48 6 

49.4 
5o.i 
50.9 
5 1. 7 
52.4 
53.2 



54.0 

54.7 
55.5 
56.3 
57.0 
57.8 
58.6 
59.3 
60.1 
60.9 



61.6 
62.4 
63.2 
63.9 

64.7 
65.5 
66.2 
67.0 
67.8 
68.5 



69.3 
70.1 
70.8 
71.6 
72.4 
73.1 
73.9 

74.7 
75.4 
76.2 



77.0 

77..7 
78.5 
79.3 
80.0 
80.8 
81.6 
82.3 
83.1 
83.9 



Dep. 



16.3 

17-0 

17-6 
18.3 

18.9 
19.6 
20.2 
20.8 

21.5 

22.1 



22.8 
23.4 

24-1 

24.7 
25.3 
26.0 
26.6 
27.3 
27.9 
28.6 



29.2 
29.8 
3o.5 
3i.i 
3i.8 
32.4 
33.1 
33.7 
34.3 
35.0 



35.6 
36.3 
36-9 
37.6 
38.2 
38.8 
39.5 
40.1 
40.8 
41.4 



Dist. 



42.1 
42.7 
43.3 
44.0 
44.6 
45.3 
45.0 
46.6 
47-2 
47.8 



48.5 

49.1 
49.8 
5o.4 
5i.i 
5i.7 
52.3 
53.0 
53.6 
54.3 



Lat. 



241 
42 
43 

44 
45 
46 

47 
48 



Lat. 



25 r 

52 

53 

54 
55 
56 

57 
58 



261 
62 
63 
64 
65 
66 

67 
68 

69 

70 



271 

72 

73 

74 

75 

76 

77 
78 

Z9 
80 



281 
82 
83 

84 
85 
86 

87 
88 

89 
90 



291 

93 
96 

98 

3oo 



Dist. 



84.6 

85.4 
86.1 
86.9 
87.7 

88.4 
89.2 
90.0 
90.7 
91.5 



93.3 
93.0 
93.8 
94.6 
95.3 
96.1 
96.9 
97.6 

98.4 
99.2 



99.9 
200.7 
201.5 
202.2 
ao3.o 
2o3.8 
2o4-5 
2o5.3 
206.1 
206.8 



207.6 
208.4 
209.1 
209.9 
210.7 
21 1.4 
212.2 
2 1 3.0 
2i3.7 
214.5 



2 1 5.3 
216.0 
216.8 
217.6 
218.3 
219.1 
219.9 
220.6 
221.4 
222.2 



222.9 
223.7 
224.5 
225.2 
226.0 
226.7 
227.5 
228.3 
229.0 
229.8 



Dep. 



Dep. 



54.9 
55.6 
56.2 
56.8 

575 
58.1 
58.8 

594 
60.1 
60.7 



61.3 
62.0 
62.6 
63.3 
63.9 
64.6 
65.2 
65.8 
66.5 
67.1 



67.8 
68.4 
69.1 
69.7 
70.3 
71.0 
71.6 
72.3 
72.9 
73.6 



74.2 
74.8 
75.5 
76.1 
76.8 

77-4 
78.1 

78.7 
79.3 
80.0 



80.6 
81.3 
81.9 
82.6 
83.2 
83.8 
84.5 
85.1 
85.8 
86.4 



87.1 

87.7 
88.3 
89.0 
89.6 
90.3 
90.9 
91.6 
92.2 
928 



Lat. 



[For 50 Degrees. 



1 

TABLE II. r''«%'«57 
Difference of Latitude and Departure for 41 Degrees 


Dist. 

I 

2 

3 

4 
5 
6 

7 
8 

.9 

lO 


I^t. 


Dep. 


Dist. 


Lat. 


Dep. 


Dist. 

121 
•22 

23 

24 

25 

26 

27 
28 

3o 
i3i 

32 

33 

34 
35 
36 

37 
38 

4o 

i4i 
42 
43 
44 
45 
46 

47 
48 

5o 
i5i 

52 

53 

54 
55 
56 

57 
58 

60 

161 
62 
63 

64 
65 
66 

67 
68 
69 

70 

171 
72 
73 
74 
75 
76 
77 
78 

Z9 
80 

Dist. 


Lat. 


Dep. 


Dist 

"181 
82 
83 

84 
85 
86 

87 
88 

89 
90 

191 

96 

9Z 
98 

99 
200 

201 
02 
o3 

04 
o5 
06 
07 
08 
09 
10 

211 
12 
i3 

14 
i5 
16 

17 
18 

19 
20 

221 
22 

23 

24 

25 

s6 

27 
28 

lo' 

23 1 
32 

33 

34 
35 
36 

37 
38 

39 
4o 

Dist. 


Lat. 


Dep. 


Dist. 

24 1 

42 

43 

44 
45 
46 

4i 
48 

t 

25l 
52 

53 

54 
55 
56 

57 
58 

60 

261 
62 
63 

64 
65 
66 

67 
68 

69 

70 

271 
72 
73 
74 
75 
76 
77 
78 

80 

281 
82 

83 

84 
85 
86 

87 
88 

89 

90 

291 

93 

9^ 
96 

9Z 
98 

3oo 
Dist. 


Lat. 


Dep. 


00.8 
OI.5 

02.3 

o3.o 
o3.8 
o4.5 
o5.3 
o6.o 
o6.8 
07.5 


00.7 
01.3 
02.0 
02.6 
o3.3 
o3.9 
o4.6 
o5.2 

06.6 


61 
62 
63 

64 
65 
66 

67 
68 

69 
70 


46. 
46. 

47. 
48. 

49- 

5o, 
5i. 
5a. 

52, 



8 
5 
3 

I 
8 
6 
3 

I 
8 


4o.o 
40.7 
4i.3 
42.0 
42.6 
43.3 
44.0 
44.6 
45.3 
45.9 


91.3 
92.1 
92.8 
93.6 
94.3 
95.1 
95.8 
96.6 

97-4 
98.1 


79-4 
80.0 
80.7 

81.4 
82.0 
82.7 
83.3 
84.0 
84.6 
85.3 


i36.6 

1 374 
1 38. 1 
1 38.9 
139.6 
140.4 
i4i'i 
141.9 
142.6 

143.4 


118.7 

1 19.4 
1 20. 1 
120.7 

I2l4 

122.0 
122.7 
123.3 
124.0 
124.7 


18 1. 9 
182.6 
i83.4 
1 84. 1 
184.9 
185.7 

186.4 
187.2 
187.9 
188.7 


i58.i 
1 58.8 

159.4 
160.1 
160.7 

161. 4 
162.0 
162.7 

i63.4 
164.0 

164.7 
i65J 
166.0 
166 j6 
167.3 
168.0 
168.6 
169.3 
169.9 
170.6 


II 

12 

i3 

i4 
i5 
.6 

17 
r8 

«9 

20 

21 
22 
23 

24 
25 
26 

27 
28 

3i 

32 

33 

34 
35 
36 

37 
38 
39 
4o 

4i 

42 

43 

44 
45 
46 

47 
48 

5i 

52 

53 

54 
55 
56 

57 
58 

6o 
Dist. 


08.3 
09.1 
09.8 
10.6 
If ^3 
12. 1 
12.8 
i3.6 
14.3 
i5.i 


07.2 

07 9 

08 5 

09 2 

09 8 

10 5 

11 2 

11 8 

12 5 
i3 1 


7» 
72 
73 
74 
75 
76 
77 
78 

80 

81 
82 
83 

84 
85 
86 

87 
88 

89 
90 

9» 

91 
93 

96 

9Z 
98 

99 

100 


53. 

54. 
55. 
55 
56 

57. 
58. 

58. 
60, 


6 
3 

I 
8 
.6 
4 
I 

t 

.4 


46.6 

47-2 

47-9 
48.5 

49.2 

5o.5 
5i .2 
5i.8 
52.5 


98.0 
99.6 
100.4 
101. 1 
101.9 
102.6 
io3.4 
io4*i 
104.9 
io5.7 


85.9 
86.6 
87.3 
87.9 
88.6 
89.2 
89.0 
90.5 
9] .2 
91.8 


144.1 
144.9 
145.7 
146.4 
147.2 

147.9 
148-7 
149.4 
i5o.2 
1 50.9 


125.3 
126.0 
126.6 
127.3 
127.9 
128.6 
129.2 

i3o.o 

l3l.2 


189.4 
190.2 
190.9 

191.7 
192.5 
193.2 
194.0 

194.7 
195.5 
196.2 


i5.8 
16.6 

17.4 
18. 1 
18.9 
19.6 

20.4 
21. 1 
21 .9 
22.6 

23.4 
24.2 

24.9 

25.7 

26.4 
27.2 
27.9 
28.7 
29.4 
3o.2 


i3.8 

i4.4 
i5.i 
i5.7 
16.4 
17 I 
17.7 
18.4 
19.0 
19.7 

20.3 
21 .0 
21 .6 
22.3 

23. 

23.6 
24.3 

24.9 
25.6 
26.2 


6i. 

61 

62 

63 

64 

64 

65 

66. 

67. 
67. 


.1 

% 

.4 
.2 

9 
7 
4 
.2 

9 


53.1 
53.8 
54.5 
55.1 
55.8 

56.4 

57.1 

57.7 
58.4 
59.0 

59.7 

60.4 
61.0 
61 .7 
62.3 
63. 
63.6 
64.3 
64.9 
65.6 

66.3 
66.9 
67.6 
68.2 
68.0 
69.5 
70.2 
70.9 
71 .5 
72.2 


106.4 
107.2 

107.9 
108.7 

109.4 
no. 2 
no. 9 

III. 7 
112. 5 

Il3.2 


92.5 
93.2 
93.8 
94.5 
95.1 
95.8 
96.4 

97-i 
97.8 

98.4 


i5i.7 
i52.5 
i53.2 
1 54.0 

154.7 
1 55.5 
1 56.2 
157.0 

157.7 
i58.5 


i3i.9 
i32.5 
i33.2 
1 33.8 
1 34.5 
135.1 
i35.8 
1 36.5 
137.1 
137.8 


197.0 

197.7 
198.5 
199.2 
200.0 
200.8 
201.5 
202.3 
2o3.o 
2o3.8 


171.2 
171.0 
172.5 
173 2 
J 73.0 
174.5 
175.2 
175.8 
176.5 
177.1 


68 
69. 
70. 
70. 

71. 
72. 

73. 
74. 
74. 
75. 


7 
4 
2 

9 

n 

» 

5 

2 


7 
5 


n4.o 

114.7 
ii5.5 
116.2 
117.0 

117.7 
118.5 
119.2 
120.0 
120.8 


99.1 

99-7 
icx>.4 
101 .0 
101.7 
102.3 
io3.o 
103.7 
104.3 
io5.o 


159.2 
160.0 
160.8 
161.5 
162.3 
i63.o 
i63.8 
164.5 
i65.3 
166.0 


1 38.4 
139.1 
139.7 
140.4 
i4i.i 
141.7 
142.4 
143.0 

143.7 
144.3 


2C4.5 
2o5.3 
206.0 
206.8 
207.5 
208.3 
209.1 
209.8 
210.6 
211.3 


177.8 
178.4 

179.1 
179-8 
180.4 
181. 1 
181.7 
182.4 
i83.o 
183.7 


30.9 
3i.7 
32.5 
33.2 
34.0 

34.7 
35.5 
36.2 
37.0 

37.7 


26.9 
27.6 
28.? 
28.0 
29.5 
3o.2 
3o.8 
3i.5 

32.1 

32.8 


101 
02 
o3 

04 
o5 
06 

07 
08 
09 
10 

III 
12 
i3 

i4 
i5 

!5 

18 

'9 
20 

Dist. 


76. 
77. 
77 ■ 
78. 

Z9- 
80. 

80. 

81. 

82. 

83. 

83. 

84. 
85. 

86. 

87. 
88. 

89. 

89. 

90. 


2 



7 
5 
2 


8 
5 
3 


8 
5 
3 
o" 
8 
5 
3 
I 

.8 
6 


121. 5 
122.3 
123.0 
123.8 
124.5 
125.3 
126.0 
126.8 
127.5 
128.3 


io5.6 
106.3 
106.9 
107.6 
108.2 
108.9 
109.6 
no. 2 
no. 9 
111.5 


166.8 
167.5 
168.3 
169. 1 
169.8 
170.6 
171. 3 
172.1 
172.8 
173.6 


145.0 
145.6 
146.3 

1 47-0 
147.6 
148.3 
148.0 
149.6 
i5o.2 
1 50.9 


212. 1 
212.8 
2x3.6 
214.3 

2l5.I 

2 1 5.8 
216.6 
217.4 
218.1 
218.9 


184.4 
i85.o 

185.7 
186.3 
187.0 
187.6 
188.3 
188.9 
1896 
190.3 


38.5 
39.2 
4o.o 
40.8 
4i.5 
42.3 
43.0 
43.8 
44.5 
45.3 


33.5 
34.1 
34.8 
35.4 
36.1 
36.7 
37.4 
38.1 
38.7 
39.4 


72.8 
73.5 

74.1 
74.8 

75.4 
76.1 
76.8 

77.4 
78.1 

78.7 


129. 1 
129.8 
i3o.6 
i3i.3 

l32.I 

i32.8 
i33.6 
134.3 
i35.i 
i35.8 


112.2 
112. 8 
ii3.5 
114.2 
114.8 
ii5.5 
116. 1 
116.8 

117. 4 
118. 1 


174.3 
175.1 
175.8 
176.6 

177.4 
178. 1 
178.9 
179.6 
180.4 
181. 1 


i5i.5 

l52.2 

152.9 
i53.5 
1 54.2 
1 54.8 
i55.5 
1 56. 1 
1 56.8 
157.5 


219.6 
220.4 
221. 1 
221.9 
222.6 

223.4 

224.1 

224.9 
225.7 
226.4 


190.9 
191.6 
192.2 
192.9 
193.5 
194.2 
194.8 
195.5 
196.2 
196.8 


Dep. 


Lat. 


Dep. 


Lat. 


Dep. 


Lat. 


Dep. 


Lat. 


Dep. 


Lat. 


[For 49 Degrees. 



Ptttfo 5bJ 


TABLE IL 




DifTerence of Latitude aad Departure for 42 Degrees. 

1 


Dist. 

I 


Lat. 


Dcp. 


Dist. 
61 


Lat. 


Dep. 


Dist. 

121 


Lat. 1 


Dep. 


Dist. 

181 


Lat. 


Dep. 


Dist. 

241 


Lat. 


Dcp. 


00.7 


00.7 


45.3 


40.8 


89.9 


81.0 


i34.5 


121.1 


179.1 


161 3 


a 


01 .5 


01.3 


62 


46.1 


4i.5 


22 


90.7 


81.6 


82 


i35.3 


121.8 


42 


179-8 


161. 


3 


02.2 


02.0 


63 


46.8 


42.2 


23 


91.4 


82.3 


83 


i36.o 


122.5 


43 


1806 162.6 


4 


o3.o 


02.7 


64 


47.6 


42.8 


24 


92.1 


83. 


84 


i36.7 


123.1 


44 


181.3 i63.3 


5 


o3.7 


o3.3 


65 


48.3 


43.5 


25 


92.9 


83.6 


85 


137.5 


123.8 


45 


182.1 


163.9 


6 


04.5 


o4.o 


66 


49.0 


44.2 


26 


93.6 


84.3 


86 


i38.a 


124.5 


46 


182.8 


i64-6 


7 


o5.2 


04.7 


67 


49.8 


44.8 


27 


94.4 


85. 


87 


139.0 


125. 1 


47 


i83.6 


i65.3 


8 


05.9 


o5.4 


68 


5o.5 


45.5 


28 


95.1 


85.6 


88 


139.7 


125.8 


48 


184.3 


165.9 


9 


06.7 


06.0 


69 


5i.3 


46.2 


29 


95.9 


86.3 


89 


i4o.5 


126.5 


49 


i85.o 


166.6 


lO 

II 


07.4 


06.7 
07.4 


90 


52.0 


46.8 


3o 
i3i 


96.6 


87.0 


90 
191 


i4i.2 


127.1 


5o 

25l 


i85.8 


167.3 


08.2 


71 


52.8 


47.5 


97.4 


87.7 


I4I.9 


127.8 


186.5 


168.0 


12 


08.9 


08.0 


72 


53.5 


48.2 


32 


98.1 


88.3 


92 


142.7 


128.5 


52 


187.3 


168.6 


Id 


09.7 


08.7 


73 


54.3 


48.8 


33 


98.8 


89.0 


93 


1434 


1 29. 1 


53 


188.0 


169.3 


i4 


10.4 


09.4 


74 


55.0 


49.5 


34 


99.6 


89.7 


94 


144.2 


129.8 


54 


188.8 


170.0 


i5 


II .1 


10. 


75 


55.7 


5o.a 


35 


100.3 


90.3 


95 


144.9 


i3o.5 


55 


189.5 


170.6 


i6 


11.9 


10.7 


76 


56.5 


50.9 
5i.5 


36 


lOl.I 


91.0 


<fi 


145.7 


i3i.i 


56 


190.2 


171.3 


'7 


12.6 11.4 


77 


57.2 


37 


loi .8 


91.7 


97 


146.4 


i3i.8 


57 


191.0 


172.0 


i8 


i3.4 


12.0 


78 


58.0 


52.2 


38 


102.6 


92.3 


98 


147. 1 


i32.5 


58 


191.7 


172.6 


19 


i4-i 


12.7 


79 


58.7 


52.9 

53.5 


39 


io3.3 


93.0 


99 


147.9 


1 33.2 


59 


192.5 


173.3 


20 
31 


14.9 


i3.4 


80 


59.5 


4o 
i4i 


104.0 


93.7 


200 
201 


i48.6 


1 33.8 


60 
261 


193.2 


174.0 


i5.6 14.1 


81 


60.2 


54.2 


104.8 


94.3 


149.4 


134.5 


194.0 


174.6 


22 


16.3 


14.7 


82 


60.9 


54.9 
55.5 


42 


io5.5 


95.0 


02 


i5o.i 


135.2 


62 


194.7 


175.3 


23 


17. 1 


i5.4 


83 


61.7 


43 


106.3 


95.7 


o3 


1 50.9 
i5i.6 


1 35.8 


63 


195.4 


176.0 


24 


17.8 


16. 1 


84 


62.4 


56.2 


44 


107.0 


9^.4 


04 


1 36.5 


64 


196.2 


176.7 


25 


18.6 


16.7 


85 


63.2 


56.9 
57.5 


45 


107.8 


97.0 


o5 


i52.3 


137.2 


65 


196.9 


177.3 


26 


19.3 


17.4 


86 


63-9 


46 


108.5 


97-7 


06 


1 53. 1 


i37.8 


66 


19*7-7 


178.C 


27 


20.1 


18.1 


O7 


64.7 


58.2 


47 


109.2 


98.4 


07 


1 53.8 


i38.5 


67 


198.4 


178.7 


28 


20.8 


18.7 


88 


65.4 


58.0 
59.6 


48 


IIO.O 


99.0 


08 


1 54.6 


139.2 


68 


199.2 


179.3 


29 


21 .6 


19.4 


89 


66.1 


49 


110.7 


99-7 


09 


1 55.3 


139.8 


69 


199.9 


180.0 


3o 
3i 


22.3 


20.1 
20.7 


90 


66.9 


60.2 


5o 
i5i 


III. 5 


100.4 


10 
an 


i56.i 


i4o.5 


70 

271 


200.6 


180.7 
181.3 


23.0 


9* 


67.6 


60.9 


112. 2 


101 :o 


i56.8 


i4i.2 


201.4 


32 


23.8 


21.4 


92 


68.4 


61.6 


52 


ii3.o 


101. 7 


12 


157.5 


141.9 
142.5 


72 


202.1 


182.0 


33 


24.5 


22.1 


93 


69.1 


62.2 


53 


113.7 


102.4 


i3 


1 58.3 


73 


202.9 


182.7 


34 


25.3 


22.8 


94 


69.9 


62.9 


54 


114.4 


io3.o 


i4 


159.0 


i43.2 


74 


2o3.6 


i83.3 


35 


26.0 


23.4 


95 


70.6 


63.6 


55 


Il5.2 


io3.7 


i5 


159.8 


143.9 


75 


204.4 


184.0 


36 


26.8 


24.1 


96 


71 .3 


64.2 


56 


1 15.9 


104.4 


16 


i6o.5 


144.5 


76 


2o5.i 


184.7 


37 


27.5 


24.8 


97 


72.1 


64. 9 
65.6 


57 


116. 7 


io5.i 


17 


16 1. 3 


i45.2 


77 


205.9 


i85.3 


38 


28.2 


25.4 


98 


72.8 


58 


117. 4 


io5.7 


18 


162.0 


145.9 
i46.5 


78 


206.6 


186.0 


39 


29.0 


26.1 


99 


73.6 


66.2 


59 


118. a 


106.4 


'9 


162.7 


79 


207.3 


186.7 


40 
4i 


29.7 


26.8 
27.4 


100 

lOI 


74.3 


66.9 


60 
161 


118. 9 


107. 1 


20 
221 


i63.5 


147.2 


80 
a8i 


208.1 

208.8 


187.4 


3o.5 


75.1 


67.6 


119.6 


107.7 


164.2 


147.9 
148.5 


188.0 


42 


3i.a 


28.1 


02 


75.8 


68.3 


62 


120.4 


108.4 


22 


i65.o 


82 


209.6 


188.7 


43 




28.8 


o3 


76.5 


68.9 


63 


121. 1 


109. 1 


23 


165.7 


149.2 


83 


210.3 


189.4 


44 


32.7 


29.4 


04 


77.3 


69.6 


64 


121 .9 
122.0 


109.7 


24 


166.5 


149.9 


84 


211. I 


190.0 


45 


33.4 


3o.i 


o5 


78.0 


70.3 


65 


110.4 


25 


167.2 


i5o.6 


85 


2II.8 


190.7 


46 


34.2 


3o.8 


06 


78.8 


70.9 


66 


123.4 


III. I 


26 


168.0 


l5l.2 


86 


212.5 


i9»-4 


47 


34.9 


3i.4 


07 


79.5 


71.6 


67 


124. 1 


111.7 


27 


168.7 


i5i.9 


87 


2i3.3 


192.0 


48 


35.7 


32.1 


08 


80.3 


72.3 


68 


124.8 


112.4 


28 


169.4 


1 52.6 


88 


214.0 


192.7 


49 


36.4 


32.8 


09 


81.0 


73.6 


69 


125.6 


1 i3.i 


29 


170.2 


1 53.2 


89 


214.8 


193.4 


50 
5i 


37.2 
37.9 


33.5 


10 


81.7 


70 
171 


126.3 


ii3.8 


3o 

23 1 


1709 


153.9 


90 
291 


2i5.5 


194.0 


34.1 


III 


82.5 


74.3 


127. 1 


114.4 


171 7 


1 54.6 


216.3 


194.7 


52 


38.6 


34.8 


12 


83.2 


74.9 
75.6 


72 


127.8 


ii5.i 


32 


172.4 


i55.a 


92 


217.0 


195.4 


53 


39.4 


35.5 


i3 


84.0 


73 


128.6 


ii5.8 


33 


173.2 


1 55.0 


93 


217-7 


196.1 


54 


4o.i 


36.1 


i4 


84.7 


76.3 


74 


129.3 


116.4 


34 


173.9 ^56.6 


94 


218.5 


196.7 


S'i 40.9 


36.8 


i5 


85.5 


77.0 


75 


i3o.i 


117. 1 


35 


174.6, 157.2 


95 


219.2 


197.4 


56 


.U.6 


37.5 


16 


86.2 


77.6 


76 


i3o.8 


117. 8 


36 


175.4 


157.9 


96 


a 20.0 


198.1 


57 


4^.4 


38.1 


17 


86.9 


78.3 


77 


i3i .5 


118. 4 


37 


176.1 


158.6 


97 


220.7 


198.7 


58 


43.1 


38.8 


18 


87.7 


79.0 


78 


1.32.3 


119. 1 


38 


176.9 


159.3 


98 


221.5 


199.4 


59 


43.8 


39.5 


19 


88.4 


79.6 


79 


i33.o 


119.8 


39 


177-6 


160.0 


99 


a2a.a 


aoo.i 


60 

]>i8t. 


44.6 


4o.i 
Lat. 


ao 


89.2 


80.3 


60 


i33.8 


120.4 


40 
Dist. 


178.4 


3oo 
Dist. 


2aa.9 


aoo.7 


Dep. 


Disi. 1 Dep. 


liat. 


Dist. 


1 Dop. . Lat. 


Dep. 


Lat. 


Dep. 


Lat. 
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TABLE IL 


rPa<e 59 


Difference of Latitude and Departi 


lire for 43 Degrees. 


i>ist. 

I 


Lat. 


I>ep. 


Disl. 

61 


Lai. 


Dep. 


Dist. 

121 


Lat. 


Dep. 


Dist. 

181 


Lat. 

i32.4 


Dep. 


Dist 
24 1 


Lat. 
176.3 


Dep. 
164.4 


00.7 


00.7 


44.6 


41.6 


88.5 


82.5 


123.4 


2 


01.5 


01.4 


62 


45.3 


42.3 


22 


89.2 


83.2 


82 


i33.i 


124.1 


42 


177.0' 165.0 


3 


oa.2 


02,0 


63 


46.1 


43.0 


23 


90.0 


83.9 


83 


i33.8 


124.8 


43 


»77 7. 165.7 


4 


02.9 


02.7 


64 


46.8 


43.6 


24 


90.7 


84.6 


84 


i34.6 


125.5 


44 


178.5 


166.4 


5 


o3.7 


o3.4 


65 


47.5 


44.3 


25 


91.4 


85.2 


85 


i35.3 


126.2 


45 


I7Q.2 


167. 1 


6 


04.4 


o4.i 


66 


48.3 


45.0 


26 


92.2 


85.9 


86 


i36.o 


126.9 
127.5 


46' 179.9 


167.8 


7 


o5.i 


04.8 


67 


49.0 


45.7 


27 


92.9 


86.6 


87 


i36.8 


47 180.6 


168.5 


8 


05.9 


o5.5 


68 


49.7 


46.4 


28 


93.6 


87.3 


88 


;37.5 


128.2 


48 


i8i.4 


169.1 


9 


06.6 


06.1 


69 


5o.5 


47.1 


29 


94.3 


88.0 


89 


i38.2 


128.C 
129.0 


49 


182. 1 


169.8 


lO 

II 


07.3 
08.0 


06.8 


70 
71 


5i .2 


47-7 


3o 
i3i 


95.1 


88.7 


90 
191 


139.0 


5o 

25l 


182.8 

i83.6 


170.5 


0-7.5 


51.9 


48.4 


95.8 


89.3 


139.7 


i3o.3 


171.2 


12 


08.8 


08.2 


72 


52.7 


49.1 


32 


96.5 


90.0 


92 


1 40.4 


i3o.o 


52 


184.3 


171.9 

172.5 


i3 


09.5 


08.9 
09.5 


73 


53.4 


49.8 


33 


97.3 


90.7 


93 


l4l-2 


1 3 1.0 


53 


i85.o 


i4 


to. 2 


74 


54.1 


5o.5 


34 


98.0 


91 .4 


94 


i4i-9 


§32.3 


54 


i85.8 


173.2 


i5 


ii .0 


10.2 


•75 


54.9 


5i.i 


35 


98.7 


92.1 


95 


142.6 


i33.o 


55 


186.5 


173.9 


i6 


II. 7 


10. 9 


76 


55.6 


5i.8 


36 


99.5 


92.8 


96 


143.3 


i33.7 


56 


187.2 


174.6 


17 


12.4 


II. 6 


77 


56.3 


52.5 


37 


100.2 


93.4 


97 


144.1 


1 34.4 


57 


188.0 


175.3 


i8 


l3.2 


12.3 


78 


D7.0 


53.2 


38 


100.9 


94.1 


98 


144.8 


i35.<) 


58 


188.7 


176.0 


19 


13-9 


i3.o 


79 


57.8 


53.9 


39 


IOI.7 


94.8 


99 


145.5 


i35.7 


59 


189.4 


176.6 


ao 

21 


i4-6 


i3.6 


80 
81 


58.5 


54.6 
55.2 


4o 
i4i 


102.4 


95.5 


200 
201 


i46.3 
147.0 


i36.4 
137.1 


60 


190.2 


177-3 
178.0 


i5.4 


14.3 


59.2 


io3.i 


96.2 


261 


190.9 


22 


16. 1 


i5.o 


82 


60.0 


55.9 
56.6 


42 


103.9 
104.6 


96.8 


02 


i47-7 


137.8 


62 


191. 6 


178.7 


23 


16.8 


i5.7 


83 


60.7 


43 


97.5 


o3 


148.5 


138.4 


63 


192.3 


179.4 


24 


17.6 


16.4 


84 


61.4 


57.3 


44 


io5.3 


98 2 


04 


149.2 


1 39. 1 


64 


1 93. 1 


180.0 


25 


18.3 


17.0 


65 


62.2 


58.0 


45 


106.0 


9^5.9 


o5 


149.9 


139.8 


65 


193.8 


180.7 


26 


19.0 


17-7 


86 


62.9 


58.7 


46 


106.8 


99.6 


06 


i5o.7 


140.5 


66 


194.5 


181.4 


27 


19.7 


18.4 


87 


63.6 


59.3 


47 


107.5 


100. J 


07 


i5i.4 


i4i.2 


67 


195.3 


182.1 


28 


20.5 


19.1 


88 


64.4 


60.0 


48 


108.2 


100. 
101 .0 


08 


l52.1 


141.9 
142.5 


68 


196.0 


1S2.8 


29 


21.2 


19.8 


89- 


65.1 


60.7 


49 


109.0 


09 


152.9 


69 


196.7 


i83.5 


3o 
3i 


21.9 

22.7 


20.5 


9« 
9' 


65.8 


61.4 


5o 
i5r 


109.7 


102.3 


10 
211 


153.6 


i43.2 

143.9 
144.0 


70 
271 


197.5 


184.1 


21. 1 


66.6 


62.1 


no. 4 


io3.o 


1 54.3 


198.2 


184.8 


32 


23.4 


21.8 


92 


67.3 


62.7 


52 


III. 2 


103.7 


•2 


i55.o 


72 


198.9 


i85.5 


33 


24.1 


22.5 


93 


68.0 


63.4 


53 


III. 9 


104.3 


i3 


1 55.8 


145.3 


73 


199.7 


186.2 


34 


24.9 


23.2 


94 


68.7 


64.1 


54 


1 1 2. 6 


io5.o 


i4 


i565 


145.9 


74 


200.4 


S6.9 


35 


25.6 


23.9 


95 


69.5 


64.8 


55 


ii3.4 


105.7 


i5 


1 57.2 


i46.6 


75 


201.1 


187.5 


36 


26.3 


24.6 


96 


70.2 


65.5 


56 


114. 1 


106.4 


16 


i58.o 


147.3 


76 


201.9 


188.2 


37 


27.1 


25.2 


97 


70.9 


66.2 


57 


114.8 


107. 1 


17 


i58.7 


i48.o 


77 202.6 


188.9 


38 


27.8 


25.9 


98 


71.7 


66.8 


58 


ii5.6 


107.8 


18 


159.4 


148.7 


78 


2o3.3 


189.6 


39 


28.5 


26.6 


99 


72.4 


67.5 


59 


116. 3 


108.4 


19 


160.2 


149.4 


79 


204.0 


190.3 


40 
4i 


29.3 


27.3 
28.0 


100 


73.1 


68.2 


60 
161 


117. 


109.1 


20 
221 


160.9 
161.6 


i5o.o 


80 
281 


204.8 


191.0 


3o.o 


io» 


-3.9 


68.9 


117. 7 


109.8 


i5o.7 


2o5.5 


191.6 


42 


3o.7 28.6 


02 


74.6 


69.6 


62 


118. 5 


1 10.5 


22 


162.4 


1 5 1. 4 


82 


206.2 


192.3 


40 


3i.4 


29.3 


o3 


75.3 


70.2 


63 


119. 2 


111.2 


23 


1 63. 1 


l52.1 


83 


207.0 


193.0 


44 


32.2 


3o.o 


04 


76.1 


70.9 


64 


119.9 


111.8 


24 


i63.8 


i52.8 


84 


207.7 


193.7 


45 


32.9 


3o.7 


o5 


76.8 


71.6 


65 


120.7 


112.5 


25 


164.6 


i53.4 


85 


208.4 


194.4 


46 


33.6 


3i.4 


06 


77-5 


72.3 


66 


121.4 


Il3.2 


26 


165.3 


i54.i 


86 


209.2 


195.1 


47 


34.4 


32.1 


07 


78.3 


73.0 


67 


122. 1 


II3.9 


27 


166.0 


1 54.8 


87 


209.0 
210.0 


195.7 


48 


35.1 


32.7 


08 


79-0 


73.7 


68 


122.9 


114.6 


28 


166.7 


i55.5 


88 


196.4 


49 


35.8 


33.4 


09 


79-7 


74.3 


69 


123.6 


ii5.3 


29 


167.5 


i56.2 


89 


211.4 


197.1 


5o 
5i 


36.6 


34.1 


10 
III 


80.4 


75.0 


70 


124.3 


115.9 


3o 


168.2 


1 56-9 


90 
291 


212.1 
212.8 


197.8 


37.3 


34.8 


81.2 


75.7 


171 


125.1 


116.6 


23 1 


168.9 


157.5 


198.5 


52 


38.0 


35.5 


12 


81.9 


76.4 


72 


125.8 


117.3 


32 


169.7 


1 58.2 


92 


21 3.6 


199.1 


53 


38.8 


36.1 


i3 


82.6 


77.1 


73 


126.5 


118.0 


33 


170.4 


i58.o 
159.0 


93 


214.3 


199.8 


54 


39.5 


36.8 


i4 


83.4 


77.7 


74 


127.3 


118. 7 


34 


171. 1 


94 


21 5.0 


200.5 


55 


4o.2 


37.5 


i5 


84.1 


78.4 


75 


128.0 


119. 3 


35 


171.9 


160.3 


95 


2i5.7 


201.2 


56 


4i .0 


38.2 


16 


84.8 


79.1 


76 


128.7 


120.0 


36 


172.6 


16 1.0 


96 


216.5 


201.0 
202.0 


S7 


41.7 


38.0 


17 


85.6 


79.8 


77 


129.4 


120.7 


37 


173.3 


161.6 


97 


217.2 


58 


42.4 


39.6 


18 


86.3 


80.5 


78 


i3o.2 


121.4 


38 


174.1 


162.3 


98 


217.9 


2o3.2 . 


59 


4VI 


40.2 


»9 


87.0 


81.2 


79 


i3o.9 


122.1 


39 


174.8 


i63.o 


0^ 


218.7 


203.9 


60 
Disi. 


43.9 


40.9 
Lai. 


20 
Dist. 


87.8 


81.8 


80 
Dist. 


i3i.6 


122.8 


40 
Dist. 


175.5 


163.7 


3oo 
Dist. 


219.4 

Dep. 


204.6 


Dep. 


Lat. 


Dep. 


f.at. 


Dep. 


Lat. 


Lat. 
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TABLE IL 






Difference of Latitude and Departure for 44 Degrees. 


1 


Lat. 


Dep. 


Dist. 

61 


Lat. 


Dep. 


DUt. 
121 


Lat. 


Dep. 


Dist. 
181 


Lat. 


Dep. 


Dist. 
241 


Lat. 


Dep. 


00.7 


00.7 


43.9 


42.4 


87 


84.1 


i3o.2 


125.7 


1734 


167.4 


2 


01.4 


01.4 


62 


44.6 


43.1 


22 


87.8 


84.7 


82 


1 30.9 


126.4 


42 


1 74. 1 


168.1 


3 


ua.2 


02.1 


63 


45.3 


43.8 


33 


88.5 


85.4 


83 


i3i.6 


127.1 


43 


174.8 


168.8 


4 


02.9 


02.8 


64 


46.0 


44.5 


24 


89.2 


86.1 


84 


i32.4 


127.8 


44 


175.5 


169.5 


5 


o3.6 


o3.5 


65 


46.8 


45.2 


25 


89.0 


86.8 


85 


1 33. 1 


128.5 


45 


176.2 


170.2 


6 


o4.3 


04.2 


66 


47.5 


45.8 


26 


90-0 


87.5 


86 


1 33.8 


129.2 


46 


177.0 


170.9 


7 


o5.o 


04.9 
o5.6 


67. 


48.2 


46.5 


27 


91.4 


88.2 


87 


1 34.5 


129.9 


47 


177.7 


1 71. 6 


« 


o5.8 


68 


48.0 
49.6 


47.2 


28 


92.1 


88.0 
89.0 


88 


i35.2 


i3o.6 


4» 


1784 


172.3 


9 


06.5 


06.3 


^) 


47.9 


29 


92.8 


89 


i36.o 


i3i.3 


49 


179. 1 


173.0 


10 

II 


07.2 
07.9 


06.9 


70 
71 


5o.4 


48.6 


3o 
1.3 1 


93.5 


90.3 


90 
191 


1 36.7 


l32.0 


5o 


1798, 


173.7 
174.4 


07.6 


5i.i 


49.3 


94.2 


91.0 


137.4 


i32.7 


261 


180.6 


12 


08.6 


c>8.3 


72 


5i.8 


5o.o 


32 


95.0 


91.7 


92 


1 38. 1 


i33ui 


52 


181. 3 


175. 1 


i3 


09.4 


09.0 


73 


52.5 


5o.7 


33 


95.7 


92.4 


93 


i38.8 


i34.i 


53 


182.0 


175.7 


i4 


lO.I 


09.7 


74 


53.2 


5i.4 


34 


9^.4 


93.1 


94 


139.6 


1 34.8 


64 


182.7 


176.4 


i5 


10.8 


10.4 


75 


54.0 


52.1 


35 


97.1 


93.8 


95 


1 40.3 


i35.5 


55 


i83.4 


177.1 


i6 


II. 5 


II. I 


76 


54.7 


52.8 


36 


97.8 


94.5 


96 


i4i'0 


1 36.2 


56 


184.2 


177-8 


17 


12.2 


11.8 


77 


55.4 


53.5 


37 


98.5 


95.2 


97 


141.7 


' 1 36.8 


57 


184.9 


178.5 


i8 


12.9 


12.5 


78 


56.1 


54.2 


38 


99.3 


95.9 


98 


1424 


137.5 


58 


i85.6 


179.2 


'9 


i3.7 


l3.2 


79 


56.8 


54.9 


39 


100. 


96.6 


99 


143.1 


i38.2 


59 


186.3 


179.9 


20 
21 


14.4 


i3.9 


80 
81 


57.5 


55.6 


40 
i4i 


100.7 


97.3 


200 
201 


143.9 


1 38 .9 


60 
261 


187.0 


180.6 
181.3 


i5.i 


i4.6 


58.3 


56.3 


101. 4 


97.9 


144.6 


139.6 


187.7 


22 


i5.8 


i5.3 


82 


59.0 


57.0 


42 


102. 1 


98.6 


02 


145.3 


i4o.3 


62 


188.5 


182.0 


23 


16.5 


16.0 


83 


59.7 


577 


43 


1 02 .9 


99.3 


o3 


146.0 


i4i.o 


63 


189.2 


182.7 


24 


17.3 


16.7 


84 


60.4 


58.4 


44 


io3.6 


100. 


04 


1 46.7 


141.7 


64 


189.9 


1 83.4 


25 


18.0 


17.4 


85 


61.1 


59.0 


45 


104.3 


100.7 


o5 


147.5 


142.4 


65 


190.0 


184.1 


26 


18.7 


18.1 


86 


62.6 


59.7 


46 


ibS.o 


'101.4 


06 


i48.2 


143.1 


66 


191.3 


184.8 


27 


19.4 


18.8 


87 


60.4 


4i 


io5.7 


10:^.1 


07 


i48.o 


143.8 


67 


192. 1 


1 85 .5 


28 


20.1 


19.5 


88 


63.3 


61. 1 


48 


106.5 


102.8 


08 


149.6 


144.5 


68 


192.8 


186.2 


29 


20.9 


20.1 


89 


64.0 


61.8 


49 


107.2 


io3.5 


09 


i5o.3 


145.2 


69 


193.5 


186.9 


3o 


21 .6 


20 8 


90 
'91 


64.7 


62.5 


5o 
i5i 


107.9 


104.2 


10 
211 


i5i.i 


145.9 


70 
271 


194.2 


187.6 


3i 


22.3 


21.5 


65.5 


63.2 


108.6 


104.9 


i5i.8 


146.6 


194.9 


188.3 


32 


23.0 


22.2 


92 


66.2 


63-9 


52 


109.3 


io5.6 


12 


i52.5 


147.3 


72 


195.7 


188.9 


33 


23.7 


23.6 


93 


66.9 


64.6 


53 


no. I 


H^.3 


i3 


i53.2 


i48.o 


73 


196.4 


189.6 


34 


24.5 


94 


67.6 


65.3 


54 


110.8 


107.0 


i4 


153.9 


148.7 


74 


197.1 


190.3 


35 


25.2 


24.3 


95 


68.3 


66.0 


55 


III. 5 


107.7 


i5 


154.7 


149.4 


75 


197.8 


1 91.0 


36 


25.9 


25.0 


96 


69.1 


66.7 


56 


112. 2 


108.4 


16 


1 55.4 


i5o.o 


76 


198.5 


191.7 


37 


26.6 


25.7 


97 


69.8 


67.4 


57 


112. 9 


109. 1 


17 1 i56.i 


i5o.7 


77 


199.3 


192.4 


38 


27.3 


26.4 


98 


70.5 


68.1 


58 


113.7 


109.8 


18 


1 56.8 


i5i.4 


78 


200.0 


193. 1 


39 


28.1 


27.1 


99 


71.2 


68.8 


59 


114.4 


110.5 


'9 


157.5 


l52.I 


79 


200.7 


193.8 


4o 
4i 


28.8 


27.8 


100 


71.9 


69.5 


60 
161 


ii5.i 


III. I 


20 
221 


1 58.3 


1 52.8 


80 
281 


201.4 


194.5 


29.5 


28.5 


lOI 


72.7 


70.2 


ii5.8 


III. 8 


159.0 


1 53.5 


202.1 


195.2 


42 


3o.2 


29.2 


02 


73.4 


70.0 
71.5 


62 


116. 5 


112.5 


22 


159.7 


154.2 


82 


202.0 
2o3.6 


195.9 


43 


30.9 


29.9 


o3 


74.1 


63 


117. 3 


Il3.2 


23 


160.4 


154.9 
i55.6 


83 


196.6 


44 


3i.7 


36.6 


04 


74.8 


72.2 


64 


118.0 


113.9 
114.6 


24 


161. 1 


84 


2o4.3 


197.3 


45 


32.4 


3i.3 


o5 


75.5 


72.9 


65 


118.7 


25 


161. 9 
162.6 


1 56.3 


85 


2o5.o 


198.0 


46 


33.1 


32.0 


06 


76.3 


73.6 


66 


119. 4 


ii5.3 


26 


157.0 


86 


2o5.7 


198.7 


47 


33.8 


32.6 


07 


77.0 


74.3 


67 


120. 1 


116. 


27 


i63.3 


157.7 


87 


206.5 


199.4 


48 


34.5 


33.3 


08 


77.7 


75.0 


68 


120.8 


116. 7 


28 


164.0 


1 58.4 


88 


207.2 


200.1 


49 


35.2 


34.0 


09 


78.4 


75.7 


69 


121 .6 


II7-4 


29 


164.7 


'59o 


89 


207.9 


200.8 


5o 
5i 


36. 
36.7 


34.7 
35.4 


10 
II I 


79.1 


76.4 


70 
171 


122.3 


118.1 


3o 

23l 


i654 


159.8 


90 
291 


208.6 


201.5 


79.8 


77.1 


123. 


118.8 


166.2 


i6o.5 


209.3 


202.1 


52 


37.4 


36.1 


12 


80.6 


77.8 


72 


123.7 


119.5 


32 


166.9 
167.0 


161.2 


92 


210.0 


202.8 


53 


38.1 


36.8 


i3 


81.3 


78.5 


73 


124.4 


120.2 


33 


161.9 
162.0 


93 


210.8 


2o3.5 


54 


38.8 


37.5 


i4 


82.0 


79.2 


74 


125.2 


120.0 


34 


168.3 


94 


241.5 


2o4-2 


55 


39.6 


38.2 


i5 


82.7 


79-9 


75 


125.9 


121 .6 


35 


169.0 


i63.2 


95 


SI2.2 


204.9 


56 


4c. 3 


38.9 


16 


83.4 


80.6 


76 


126.6 


122.3 


36 


169.8 


163.9 


9^ 


212.9 

2i3.6 


2o5.6 


57 


4i.o 


396 


17 


84.2 


81.3 


77 


127.3 


123. 


37 


170.5 


164.0 


97 


206.3 


58 


4i.7 


4o.3 


18 


84.9 


82.0 


78 


128.0 


123.6 


38 


171.2 


i65.3 


98 


214.4 


207 .c 


59 42.4 


4i .0 


'9 


85.6 


82.7 


79 


128.8 


124 3 


39 


171? 
172.6 


166.0 


99 


2l5.I 


207.7 


60 
Oist. 


AZ.2 
Dep. 


4i .7 


20 


86.3 
IVp. 


83.4 


80 


129.5 


125. 


40 
Dist. 


166.7 


3oo 
Dist. 


2 1 5.8 


208.4 


Lai. ;Dist 


Lai. 


Disl. 


Dep. 1 Lat. 


Dep. 


Lat. 


Dep. 


Lat. 
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For 4 


6Degr 


ees. 







TABLE IL 
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Difference of Latitude and Departure for 45 Degrees. 


btst. 

I 


Lat. 


Dep. 


Dist. 


Lat. 


Dep. 

43.1 


Dist. 

121 


Lat. 


Dep. 


Dist. 

181 


Lat 


Dep. 


Dist. 


Lat. 


Dep. 


00.7 


00.7 


61 


43.1 


85.6 


85.6 


128.0 


128.0 


241 


170.4 


I70-4 


3 


01.4 


01.4 


62 


43 


.8 


43.8 


22 


86.3 


86.3 


82 


128.7 


128.7 


42 


171. 1 


171. 1 


3 


02.1 


02.1 


63 


44 


.5 


44.5 


23 


87.0 


87.0 


83 


129.4 


129.4 


43 


171 .8 


171. 8 


4 


02.8 


02.8 


64 


45 


.3 


45.3 


24 


87.7 


87.7 


84 


i3o.i 


i3o.i 


44 


172.5 


172.5 


5 


o3.5 


o3.5 


65 


46 


.0 


46.0 


25 


88.4 


88.4 


85 


i3o.8 


i3o.8 


45 


173.2 


173.2 


6 


04.2 


04.2 


66 


46 


.7 


46.7 


26 


89.1 


89.1 


86 


i3i.5 


i3i.5 


46 


173.9 173.9 


7 


04.9 


04.9 


67 


47 


.4 


47.4 


27 


89.8 


89.8 


87 


l32.2 


1 32.2 


47 


174.7 174.7 


8 


05.7 


o5.7 


68 


48 


.1 


48.1 


28 


90.5 


90.5 


88 


132.9 


132.6 


48 


175.4 


175.4 


9 


06.4 


06.4 


69 


48 


.8 


48.8 


i!9 


91.2 


91.2 


89 


133.6 


i33.6 


49 


176. 1 


176.1 


lO 


07.1 


07.1 


70 

71 


49 


.5 


49.^ 


3o 
i3i 


91.9 


91.9 


90 
191 


i34.4 


1 344 


5o 


. 176.8 


176.8 
177.5 


II 


07.8 


07.8 


5o 


.2 


5o.2 


92.6 


92.6 


i35.i 


I35.I 


25l 


177.5 


12 


08.5 


08.5 


72 


5o 


.9 


50.9 


32 


93.3 


93.3 


92 


i35.8 


135.8 


52 


178.2 


178.2 


i3 


09.2 


09.2 


73 


5i 


.6 


5i.6 


33 


94.0 


94.0 


93 


i36.5 


136.5 


53 


178.9 
179.6 


178.0 
179.6 


i4 


09.0 
10. 6 


09.9 


74 


52 


.3 


52.3 


34 


94.8 


94.8 


94 


137.2 


137.2 


54 


i5 


10.6 


75 


53 


.0 


53.0 


35 


95.5 


95.5 


95 


137.9 


137.9 
1 38.6 


55 


180.3 


180.3 


i6 


II. 3 


II. 3 


76 


53 


i7 


53.7 


36 


96.2 


96.2 


96 


1 38. 6 


56 


181.0 


181.0 


17 


12.0 


12.0 


77 


54 


.4 


54.4 


37 


96.0 


96.9 


97 


139.3 


139.3 


57 


181. 7 


181.7 


i8 


12.7 


12.7 


78 


55 


,2 


55.2 


38 


97.6 


97.6 


98 


140.0 


i4o.o 


58 


182.4 


1824 


19 


i3.4 


i3.4 


79 


55. 


,9 


?^? 


39 


98.3 


98.3 


99 


140.7 


140.7 


59 


i83.i i83.i 


ao 


i4.i 


14.1 


80 
81 


56. 


.6 


56.6 


40 
i4i 


99.0 


99.0 


200 
201 


141.4 


141.4 


60 
261 


i83.8 i83.8 


ai 


i4.8 


14.8 


57. 


.3 


57.3 


99-7 


99-7 


142. 1 


142. 1 


164.6 184.6 


aa 


i5.6 


i5.6 


82 


58. 


.0 


58.0 


42 


100.4 


100.4 


02 


142.8 


142.8 


62 


i85.3 


J 85.3 


a3 


16.3 


16.3 


83 


58. 


.7 


58.7 


43 


lOI.I 


lOI.I 


o3 


143.5 


143.5 


63 


186.0 


186.0 


24 


17.0 


17.0 


84 


59. 


4 


59.4 


44 


ior.8 


101.8 


04 


144.2 


144.2 


64 


186.7 


186.7 


25 


17.7 


17.7 


85 


60 


I 


60.1 


45 


102.5 


102.5 


o5 


145.0 


145.0 


65 


187.4 


187.4 


a6 


18.4 


18.4 


86 


60 


8 


60.8 


46 


io3.2 


io3.2 


06 


145.7 


145.7 


66 


188.1 


188. 1 


27 


19. 1 


19. 1 


87 


61 


.5 


61.5 


47 


103.9 


103.9 


07 


146.4 


1 464 


67 


188.8 


188.8 


28 


19.8 


19.8 


88 


62. 


2 


62.2 


48 


104.7 


104.7 


08 


147. 1 


1 47- 1 


68 


189.5 


189.5 


29 


20.5 


20.5 


89 


62. 


.0 


62.9 
63.6 

64.3 


49 


io5.4 


165.4 


09 


147.8 


147.8 


69 


190.2 


190.2 


3o 


21.2 


21.2 


9« 


63. 





5o 
i5i 


106. 1 


106.1 


10 
211 


148.5 


148.5 


70 
271 


190.9 


190.9 


3i 


21.9 


21.9 


9» 


64 


3 


106.8 


106.8 


149.2 


149.2 


191 .6 


191.6 


32 


22.6 


22.6 


92 


65 


I 


65.1 


52 


107.5 


107.5 


12 


149.9 


149.9 


72 


192.3 


192.3 


33 


23.3 


23.3 


93 


65 


8 


65.8 


53 


108.2 


108.2 


i3 


i5o.6 


1 5o.6 


73 


193.0 


193.0 


34 


24.0 


24.'^ 


94 


66 


.5 


66.5 


54 


108.9 


108.9 


i4 


i5i .3 


i5i.3 


74 


193.7 


193.7 


35 


24.7 


24.7 


95 


67 


.2 


67.2 


55 


109.6 


109.6 


i5 


1 52.0 


1 53.0 


75 


194.5 


194.5 


36 


25.5 


25.5 


9b 


67. 





67.9 


56 


no. 3 


110.3 


16 


i52.7 


i52.7 


76 


195.2 


195.2 


37 


26.2 


26.2 


97 


68 


6 


68.6 


57 


III.O 


III.O 


17 


i53.4 


1 53.4 


77 


195.9 


195.9 


38 


26.9 


26.0 


98 


69 


.3 


69.3 


58 


III .7 


111.7 


18 


i54.i 


1 54.1 


78 


196.6 


196.0 


39 


27.6 


27.6 


99 


70 


.0 


70.0 


59 


112. 4 


1 12.4 


»9 


IDD.O 


154.9 


79 


197.3 


197.3 


4o 
4i 


28.3 


28.3 


100 

lOI 


70 


■7 


70.7 


60 
161 


ii3.i 


II 3. 1 


20 
221 


155.6 


80 
281 


198.0 


198.0 


29.0 


29.0 


71. 


4 


714 


ii3.8 


1 1 3.8 


156.3 


1 56.3 


198.7 


198.7 


42 


29.7 


29.7 


02 


72. 


.1 


72.1 


62 


114.6 


114.6 


22 


157.0 


157.0 


82 


199-4 


199.4 


43 


3o.4 


3o.4 


o3 


72. 


8 


72.8 


63 


ii5.3 


ii5.3 


23 


157.7 


157.7 


83 


200.1 


200.1 


44 


3i .1 


3i.i 


04 


73. 


5 


73.5 


64 


116. 


116.0 


24 


1 58.4 


1 584 


84 


200.8 


200.8 


45 


3i.8 


3i.8 


o5 


74. 


2 


74.2 


65 


116. 7 


116.7 


25 


159. 1 


1D9.1 


85 


201 5 


201.5 


46 


32.5 


32.5 


06 


75. 





75.0 


66 


II7-4 


117.4 


26 


159.8 


159.8 


86 


202.2 


202.2 


47 


33.2 


33.2 


07 


75. 


7 


75.7 


67 


118. 1 


118.1 


27 


160.5 


160.5 


87 


202.9 


203.9 


48 


33.9 
34.6 


33.9 


08 


76. 


4 


764 


68 


118. 8 


1 18.8 


28 


161. 2 


161,2 


88 


203.0 


2o3.6 


49 


34.6 


09 


77. 


.1 


77.1 


69 


119. 5 


1 19.5 


29 


161. 9 


161.9 


89 


204.4 


2044 


5o 
5i 


35.4 


35.4 


10 
III 


77. 


8 


77.8 


70 
171 


120.2 


120.2 


3o 

23 1 


162.0 


162.6 
i63.3 


90 
291 


205.1 


2o5.i 


36.1 


36.1 


78. 


5 


78.5 


120.0 
121. 6 


120.0 


i63.3 


2o5.8 


2o5.8 


52 


36.8 


36.8 


12 


79- 


2 


79.2 


72 


1 21.0 


32 


164.0 


164.0 


92 


206.5 


206 5 


53 


37.5 


37.5 


i3 


79- 


9 


79-9 


73 


122.3 


122.3 


33 


164.8 


164.8 


93 


307.2 


207 2 


54 


38.2 


38.2 


i4 


80. 


6 


80.6 


74 


123. 


I23.0 


34 


165.5 


i65.5 


94 


207.9 


207.9 


55 


39.6 


39.6 


i5 


81. 


3 


81.3 


75 


123.7 


123.7 


35 


166.2 


166.2 


95 


208.6 


208.6 


56 


16 


82. 





82.0 


76 


124.5 


124.5 


36 


166.9 
167.6 


166.9 


^ 


209.3 


209.3 


57 


40.3 


4o.3 


17 


82, 


7 


82.7 


77 


125.2 


125.2 


37 


167.6 


97 


210.0 


24 0.0 


58 


4:.o 


4i.o 


18 


83, 


4 


83.4 


78 


125. 9 


125.9 


38 


168.3 


168.3 


98 '210.7 


210.7 


59 


41.7 


41.7 


19 


84. 


I 


84.1 


79 


126.6 


126.6 


39 


169.0 


169.0 


99 


211. 4 


211.4 


60 


42.4 


42.4 


20 
Dist. 


84. 


9 


84-9 


80 
Dist. 


127.3 


127.3 
Lat. 


40 
Dist. 


169.7 


169.7 


3oo 
Dist. 


212. 1 

D.-j). 


212. 1 

Lat 


Dep. Lat. | 


Dep. 


Lat. 


Dep. 


Dep. 


Lat. 


[For 45 Degrrees. 





'w®! TABLE III. 

• 

Meridiona] Parts. 




M. 

< . 
1 

i 
3 
4 

5 

6 

•7 

i 

b 

u 

12 

i3 
i4 

i5 

i() 

'7 
i8 

»9 

20 
21 
22 
23 
24 

a5 

26 

27 

28 

29 

3o 
3i 

:u 

33 
M 

35 

36 

37 
38 

39 

4o 

4i 
42 
43 
44 

45 
46 

47 
48 

49 
'5o 
5i 

52 

53 
54 

55 
56 

57 
58 

59 
M 


tt" 


V 


2=^ 


y 


4° 


50 

3oo 
3oi 
3o2 
3o3 
3o4 


36 1 
362 
363 
364 
365 


70 

421 
422 
423 

424 
425 


8P 

482 
483 

484 
485 
486 


9° 


1(P 


ll« 


ly 


\^ 


M. 

it 
I 
2 
3 

4 

5 
.6 

7 
8 

9 
10 
;i 

12 

i3 
i4 

i5 
16 

17 
18 

19 
20 
21 
22 

23 

24 

25 

26 

27 
28 
29 

3o 
3i 

32 

33 
34 

35 
36 

37 
38 

39 

4o 

4i 
42 
43 
44 

45 
46 

47 
48 

49 
5o 
5i 

52 

53 
54 

55 
56 

57 
58 

M. 






I 
2 
3 
4 


60 
61 
62 
63 
64 


120 

121 

: 122 

Z23 

124 


180 
181 
182 
i83 
i84 


240 

241 
242 
243 
244 


542 
543 

544 
545 
546 


6o3 
6o4 
6o5 
606 

607 


664 
665 
666 
667 
668 


725 
726 

727 
728 

729 


787 
788 

789 
790 

79' 




5 
6 

7 
8 

9 


65 < 
66 

67 
68 
69 


125 

126 

127 

128 

129 


i85 
186 
187 
188 
180 


245 
246 

247 
248 

249 


3o5 
3o6 
3o7 
3o8 
3o9 


366 
367 
368 
369 
370 


426 

427 
428 

429 
43o 


487 
488 
489 
490 
491 


547 
548 

549 
55o 

55 1 


608 
609 
610 
611 
612 


669 
670 

671 
672 

6-/3 


73o 
73 1 
f32 
734 
735 


792 

793 
794 

795 
796 

797 
798 

799 

800 

801 


* 


ID 
II 
12 
l3 

i4 

i5 
16 

17 
18 

'9 


73 

71 
72 
73 
74 


i3o 
i3i 

l32 

i33 

1 34 


190 
191 
192 
193 
194 


25o 

25l 
252 

253 
254 

255 
256 
257 
258 
259 


3io 
3ii 

3l2 

3i3 
3i4 


071 

372 
373 

374 

375 


43 1 
432 
433 

434 
435 


492 
493 
494 
495 
496 


552 
553 
554 
555 
556 

557 
558 
559 
56o 
56 1 


6i3 
6i4 
6i5 
616 
617 


674 
675 
676 

677 
678 


736 

737 
738 

739 
740 




75 
76 

78 
79 


1 35 
i36 

i37 
i38 
139 


196 

198 
'99 


3i5 
3i6 

3i7 
3i8 
3i9 


376 

377 
378 

379 

38o 


436 

437 
438 

439 
440 


498 
499 
5oo 
5oi 


618 
619 
620 
621 
622 

623 
624 
625 
626 
627 


679 
680 

681 

682 

683 


74 1 
742 
743 
744 
745 


802 
8o3 
8o4 
8o5 
806 




20 
21 
22 

23 

24 


80 
81 
82 
83 
84 


i4o 
i4i 
142 
143 

i44 


200 
201 
202 
3o3 
2o4 


260 
261 
262 
263 
264 


320 

321 
322 

323. 
324 


38 1 
382 
383 
384 
385 


44i 
442 
443 

444 
445 


5o2 
5o3 

5o4 
5o5 
5o6 

507 
5o8 
509 
5io 
5ii 

5l2 

5i3 

5i4 
5i5 
5i6 


562 

564 
565 
566 

567 


684 
685 
687 
688 
689 


746 

747 
748 

749 
75o 


807 
808 
809 
810 
811 




a5 
26 

27 
28 

29 


85 
86 

87 
88 
89 

90 

91 

91 
93 

94 


145 
1 46 

i47 

i48 
149 


205 

206 
207 

208 

209 


265 
266 
267 
268 
269 

270 
271 
272 
273 
274 

275 
276 

277 
278 

279 


325 
326 
327 
328 
33o 


386 
387 
388 
389 
390 


446 

447 
448 

449 
45o 

45i 
452 
453 

454 
455 


568 
569 
570 

571 
572 


628 
629 
63 1 
632 
633 


690 
691 
692 
693 
694 


75i 
752 
753 

754 
755 


8i2 

8i3 
8i5 
816 

817 

818 
819 
820 
821 
822 

823 
824 
825 
826 

827 




3o 
3i 

32 

33 
34 

35 
36 

37 
38 
39 

40 
4i 
42 
43 
44 


i5o 
i5i 

1 52 

1 53 

1 54 


210 
211 
212 
2l3 
2l4 

2l5 
216 
217 
218 
219 


33 1 
332 
333 
334 
335 


391 
392 
393 

394 
395 


573 

574 
575 
576 

577 


634 
635 
636 
637 
638 


695 

697 
698 

699 


756 

757 
758 

759 

760 




96 

98 
99 


1 55 

1 56 

i57 
1 58 
i59 


336 
337 
338 
339 
340 


396 

397 
398 

399 

4oo 


456 

457 
458 

459 
46o 

46i 
462 
463 

464 
465 


5i7 
5i8 

519 

520 

5ai 


578 
579 
58o 
58 1 
582 


639 
64o 
64i 
642 
643 


700 
701 
702 
7o3 
704 


761 
762 
763 

764 
765 




100 

lOI 

102 
io3 
io4 


160 
161 
162 
i63 
i64 


220 
221 
222 
223 
224 


280 
281 
282 
283 
284 

285 
286 
287 
288 
289 


34 r 
342 
343 

344 
345 


4oi 
4o2 
4o3 

4o4 
4o5 


522 

523 

524 

525 
526 


583 
584 
585 
586 
587 


644 
645 
646 

647 
648 


7o5 
706 
707 
708 
709 

710 
711 
712 
7i3 
714 

7i5 
716 

717 

718 
719 


766 

767 
768 

769 

770 


828 
829 
83o 
83 1 
832 




45 

46 

47 
48 

49 


io5 
106 
107 
108 
109 


i65 
166 

167 
168 
169 


225 
226 
227 
228 
229 


346 

347 
348 

349 
35o 


4o6 

407 
408 

409 
4to 


466 

467 
468 

469 

470 


527 
528 
529 
53o 
53 1 

532 
533 

534 
535 
536 


588 
589 
590 
591 
592 


649 
65o 

65 1 
652 
653 


771 
772 
773 
774 
775 


833 
834 
835 
836 
837 




5o 
5i 

52 

53 
54 


no 
III 
112 
ii3 
ii4 


170 
171 
172 
173 
174 


23o 

23l 
232 

233 
234 


290 
291 
292 
293 
294 


35 1 
352 
353 

354 
355 


4ii 

4l2 

4i3 

4i4 
4i5 


471 
472 
473 
474 
476 


593 

594 
595 
596 
597 


654 
655 
656 

657 
658 


777 
778 

779 
780 

781 


838 
839 
84o 
84i 
842 


1 


55 
56 

57 
58 

59 


11^ 
116 
117 
118 
119 


175 
176 

177 
178 

'79 
3° 


235 
236 

237 
238 
239 

3" 


295 
296 
297 
298 
299 

4' 


356 

357 
358 
359 
36o 


4i6 

4i7 
4i8 

419 
420 


477 
478 

479 
480 

481 


S3g 

539 
540 
54 1 


.599 
600. 

601 

6()2 


6.59 
660 
661 
662 
663 


720 
721 
722 
723 
724 


782 

783 

784 
785 
786 


?*3 
844 

845 
846 
847 




(P 


1° 


5° 


^ 


70 


8^ 


^ 


10«> 


IP 


ly 



1 






TABLE III. 

Meridional Parts. 








1 

[Page 60 


M. 


14^ 


15° 


16° 


170 


18° 


19° 20° 


21° 


22° 


23° 


24° 


25° 

i55o 


26° 


27° 


M. 




o 


848 


910 


973 


io35 


1098 


1 161 


1225 


1289 


1 354 


1419 


1484 


1616 


1684 


I 


85o 


911 


974 


36 


99 


63 


26 


90 


55 


20 


85 


5i 


18 


85 


I 


2 


85 1 


9i3 


975 


37 


IKK) 


64 


27 


9» 


56 


21 


•86 


52 


»9 


86 


2 


3 


852 


914 


976 


38 


01 


65 


28 


92 


57 


22 


87 


53 


20 


87 


3 


4 
5 


853 


915 


977 


39 


02 


66 


29 


93 


58 


23 


88 
1490 


54 


21 


88 


4 
5 


854 


916 


978 


104 1 


iio3 


1167 


ia3o 


1295 


i359 


1424 


1 556 


1622 


1689 


6 


855 


9'7 


979 


42 


o5 


68 


32 


9^ 


60 


25 


91 


57 


23 


90 


6 


7 


856 


918 


980 


43 


06 


•69 


33 


97 


61 


26 


92 


58 


24 


91 


■7 


8 


857 


919 


981 


44 


07 


70 


34 


98 


62 


•7 


93 


59 


25 


93 


8 


9 

lO 


858 
85o 


920 


982 


45 


08 


71 


35 


99 


63 


28 


94 


60 


26 


94' 


9 
10 


921 


983 


1046 


1109 


1 172 


1236 


i3oo 


1 364 


i43o 


1495 


i56i 


1628 


1695 


1 1 


860 


922 


984 


47 


10 


73 


37 


01 


66 


3i 


9<i 


62 


29 


96 


II 


12 


861 


923 


985 


48 


II 


74 


38 


02 


67 


32 


97 


63 


3o 


97 


12 


i3 


862 


924 


986 


49 


12 


75 


39 


o3 


68 


33 


98 


64 


3i 


98 


i3 


i4 
i5 


863 
864 


925 


987 


5o 


i3 


76 


40 


04 


69 


34 


99 


65 
i567 


32 


99 
1700 


i4 
i5 


926 


988 


io5i 


iii4 


1 177 


1241 


i3o5 


1370 


1435 


i5oo 


i633 


i6 


865 


927 


989 


52 


i5 


78 


42 


c)6 


71 


36 


02 


68 


34 


01 


16 


•7 


866 


928 


990 


53 


16 


Z9 


43 


07 


72 


37 


o3 


69 


35 


o3 


17 


f8 


867 


929 


991 


54 


17 


81 


44 


08 


73 


38 


04 


70 


37 


04 


18 


19 
20 


868 


930 


993 


55 


18 


82 


45 


10 


74 


39 


o5 


71 

1572 


38 
1639 


o5 


19 

20 


869 


931 


994 


io56 


1119 


ii83 


1246 


i3ii 


1375 


1 440 


i5o6 


1706 


21 


870 


932 


995 


57 


20 


84 


48 


12 


76 


4i 


07 


73 


40 


07 


21 


22 


871 


933 


996 


58 


21 


85 


49 


i3 


77 


43 


08 


74 


4i 


08 


22 


23 


872 


934 


997 


59 


22 


86 


5o 


i4 


79 


44 


09 


75 


42 


09 


23 


24 

25 


873 

S74 


935 


998 
999 


60 


23 


87 


5i 


i5 


80 


45 
1 446 


10 


77 


43 


II 
1712 


24 

25 


936 


1061 


II25 


1188 


1252 


i3i6 


i38i 


i5ii 


1578 


1644 


26 


875 


937 


1000 


63 


26 


89 


53 


17 


82 


47 


i3 


79 


45 


i3 


26 


27 


876 


938 


01 


64 


27 


90 


54 


18 


83 


48 


i4 


80 


47 


i4 


27 


q8 


877 


939 


02 


.65 


28 


9' 


55 


19 


84 


49 


i5 


81 


48 


i5 


28 


29 
3o 


878 
879 


941 


o3 
1004 


66 


29 


92 


56 


20 


85 


5o 


16 


82 


49 


16 


29 

3o 


942 


1067 


II 3o 


1193 


1257 


l32I 


1386 


i45i 


i5i7 


1 583 


i65o 


1717 


;ji 


880 


943 


o5 


68 


3i 


94 


58 


22 


87 


52 


18 


84 


5i 


18 


3i 


i2 


882 


944 


06 


69 


32 


95 


59 


24 


88 


53 


19 


85 


52 


20 


32 


33 


883 


945 


07 


70 


33 


96 


60 


25 


89 


55 


20 


86 


53 


21 


33 


34 
35 


884 
885 


946 


08 


71 


34 


98 


61 


26 


90 


56 


21 


88 


54 


22 


34 
35 


947 


1009 


1072 


ii35 


1199 


1262 


1 327 


1392 


1457 


l522 


1 589 


1 656 


1723 


36 


886 


948 


10 


73 


36 


1200 


64 


28 


93 


58 


24 


90 


57 


24 


36 


37 


887 


949 


II 


74 


37 


01 


65 


29 


94 


59 


25 


91 


58 


25 


37 


38 


888 


950 


12 


75 


38 


02 


66 


3o 


95 


60 


26 


92 


59 


26 


38 


39 

4« 


889 
890 


951 


i3 


76 


39 


o3 


67 
1268 


3i 
1 332 


9^ 


61 


27 


93 


60 


27 


39 
40 


952 


ioi4 


1077 


I i4o 


1204 


1397 


1462 


1 528 


1594 


1661 


1729 


4i 


891 


953 


i5 


78 


4i 


o5 


69 


33 


98 


63 


29 


95 


62 


3o 


4\ 


42 


892 


954 


16 


79 


42 


06 


70 


34 


99 


64 


3o 


96 


63 


3i 


4-1 


43 


893 


955 


18 


80 


44 


07 


71 


35 


i4oo 


65 


3i 


98 


64 


32 


43 


44 
45 


894 
895 


956 


19 
1020 


81 


45 


08 


72 
1273 


36 


01 


67 


32 


99 


66 


33 


44 
45 


957 


1082 


ii46 


1209 


i338 


i4o2 


1 468 


1 533 


1600 


1667 


1734 


46 


896 


958 


21 


84 


47 


10 


74 


39 


o3 


69 


35 


01 


68 


35 


4^ 


47 


897 


959 


22 


85 


48 


II 


75 


4o 


o5 


70 


36 


• 02 


69 


36 


47 


48 


898 


960 


23 


86 


49 


12 


76 


4i 


06 


71 


37 


o3 


70 


38 


48 


49 
5o 


899 


96. 


24 

I025 


87 


5o 


i3 


77 


42 


07 


72 


38 
1539 


04 
i6o5 


71 
1672 


39 

1740 


49 
5o 


900 


962 


1088 


ii5i 


I2l5 


1278 


1 343 


i4o8 


1473 


5i 


901 


gbJ 


26 


89 


52 


16 


80 


44 


09 


74 


40 


06 


73 


41 


5i 


52 


902 


^4 


27 


90 


53 


17 


81 


45 


10 


75 


4i 


08 


75 


42 


52 


53 


903 


965 


28 


9» 


54 


18 


82 


46 


II 


76 


42 


09 


76 


43 


53 


54 

55 


9^4 
9o5 


966 
968 


29 

io3o 


92 


55 


'9 


83 


47 


12 


77 


43 


10 
1611 


77 


44 


54 
55 


1093 


ii56 


1220 


1284 


1 348 


i4i3 


1479 


1 544 


1678 


1746 


56 


906 


9t>9 


3i 


94 


57 


21 


85 


49 


i4 


80 


46 


12 


?9 


47 


56 


^7 


907 


970 


32 


95 


58 


22 


86 


5o 


i5 


81 


47 


i3 


80 


48 


57 


58 


908 


971 


33 


96 


59 


23 


87 


52 


16 


82 


48 


i4 


81 


49 


58 


5? 


909 
140 


972 


34 
16° 


97 


60 


24 

19° 


88 


53 


18 
22° 


83 


49 


i5 


82 


5o 


L9 
M 


15° 


17° 


18° 


20° 


21° 


23° 


24° 


25° 


26° 


27** 
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Meridional Parts. 


M. 

o 

I 

2 

3 
4 
5 

7 
8 

_9 

lO 

II 

12 

i3 
i4 

i5 

:6 

17 
i8 

12 

20 
21 
22 
23 
24 

25 
26 
27 
28 
29 

3o 
3i 

32 

33 

34 

35 
36 

37 
33 

39 

4o 
4i 
42 
43 
44 

45 
46 

47 
48 

49 

56 

5i 

52 

53 
54 

55 
56 

57 
58 

59 
M. 


28P 


29° 


30° 


31° 


32° 


33° 


34° 

2171 

73 
74 

75 
76 


a5° 


36^ 


37° 


;*r 


39° 


40° 


41° 


M. 



I 
3 
3 
4 

5 
6 

7 
8 

9 
10 
11 
12 
i3 
14 

i5 
16 

17 
18 

*9 
ao 
21 
22 

23 

24 

25 

26 
27 
28 
29 

3o 
3i 

32 

33 
34 

35 
36 

37 
38 

39 

40 

4i 
42 
43 
44 

45 
46 

47 
48 

49 
5o 
5i 

52 

53 
54 

55 
56 

57 
58 

M. 


52 

53 
55 
56 


1819 
21 
22 

23 

24 


1888 

90 
91 

91 
93 


1958 
59 
60 
62 
63 


2028 
3o 
3i 

32 

33 


2100 
01 
02 
o3 
04 


2244 

• 46 
47 

48 
49 


23i8 

>9 
20 

22 

23 


2393 

9j 

98 

2399 

2400 

01 

o3 
o4 


2468 

70 

71 
72 
73 

2475 
76 
77 
78 
80 


2545 
46 
48 

5o 

255 1 
53 

54 
55 

57 


2623 
24 

25 

11 


2702 
o3 

o4 
06 

07 

2708 
10 
II 
12 
14 

27 J 5 
16 
18 

»9 

20 


1757 
58 

61 
176s 

64 
65 
6fi 

67 


1825 
26 

27 
29 
3o 


1894 

i 

98 
99 


1964 
65 
66 
67 
69 


2o34 
35 

37 
.38 

39 


2I05 

07 
08 
09 

10 


2178 

Z9 
80 

81 

82 


225o 
52 

53 

54 
55 


2334 
25 

27 
28 
29 


2629 
3i 

32 

33 

34 


i83i 

32 

33 

34 
35 


1900 
01 
02 

o3 
o5 


1970 

71 
72 
73 
74 


2o4o 

4i 
43 

44 
45 


2III 

i3 

i4 
i5 
16 

2117 

19 
20 

21 

32 


2184 
85 
86 

87 
88 

2190 

9' 
92 

94 


2257 
58 

60 
61 


233o 

32 

33 

34 
35 


24o5 
06 
08 

09 
10 


2481 
82 

84 
85 
86 


25*58 

60 
62 
63 


2636 

37 
38 

4o 

4i 


1768 
69 
70 
72 

73 


:837 
38 

40 
4i 


1906 

07 
08 

09 

10 


1976 

77 
78 

80 


2o46 

47 
48 
5o 
5i 


2263 

64 
65 
66 
68 


2337 
38 

4o 
42 


241 1 
i3 

i4 
i5 
16 


2487 

89 

90 

9» 
92 


2564 
66 

67 
68 
69 


2642 
44 
45 
46 
48 


2722 

23 

24 
26 

27 


1774 
75 
76 
77 
78 


:842 
43 
45 
46 
47 


1912 
i3 

i4 
i5 
16 


1981 
83 

84 
85 
86 


2052 

53 

54 
56 

57 


2123 
25 
26 

27 
28 


2196 

9Z 
98 

99 

2200 


2269 
70 

71 
7i 
74 


2343 

44 
45 
46 
48 


2418 

19 

20 

22 
23 


2494 

98 
99 


2571 
72 
73 
75 
76 


2649 
5o 
5i 
53 
54 


2728 

^? 

32 

33 

2735 
36 

37 

39 

4o 


1780 
Gi 
82 
83 
84 


1848 

52 

53 


1917 
18 
20 
21 
22 


1987 
88 

90 

91 
92 


2o58 

60 
61 
63 


2129 

3i 

32 

33 
34 


2202 
o3 

o4 
o5 
07 


2275 
76 

77 

Z9 
80 


2349 
5o 
5i 
53 
54 


2424 
25 

27 
28 

29 


25oo 
01 
o3 

04 
o5 


2577 
78 
80 
81 
82 

2584 
85 
86 
88 

89 


2655 

57 
58 

6: 


1785 
86 

87 
89 

90 


i854 
55 
56 

57 
58 


1923 
24 

25 

27 
28 


1993 

95 

9Z 
98 


2ob4 
65 
66 

67 
69 


2135, 

37 
38 

^9 
4o 


2208 
09 
10 
II 
i3 


2281 
82 
83 
85 
86 


2355 
56 
58 

60 


243o 

32 

33 

34 
35 


25o6 
08 
09 
16 
12 


2662 
63 
65 
66 

67 


2742 
43 

44 
46 

47 

2748 
5o 
5i 

52 

54 


1791 

93 
94 
95 


i860 
61 
62 
63 
64 


1929 
3o 
3i 

32 

34 


1999 

2000 

01 

02 

o4 


2070 
71 

73 
75 


2l4l 

43 

44 
45 

46 


2214 
i5 
16 

17 
19 


2287 
88 
90 

9' 
92 

2293 

96 

9Z 
98 


236 1 
63 

64 
65 
66 


2437 
38 

4o 
42 


25i3 

i4 
i5 

17 
18 


2590 

93 
95 


2669 
70 

71 
73 
74 


1797 
98 

o99 
1800 

01 


i865 
66 
68 
69 
70 


1935 
36 

37 
38 

39 


2oo5 

06 
07 
08 

10 


2076 

77 
78 

Z9 
80 


2147 

5o 
5i 

52 


2220 
21 

23 

24 
25 


2368 

69 
70 

71 

73 


2443 

44 
45 

47 
48 


2519 
21 
22 

23 
24 


2597 
98 

2601 
02 


2675 
76 
78 

Z9 
80 


2755 
56 
58 

59 
6t) 

2762 
63 

64 
66 

67 


1802 
o3 
o5 
06 

07 


1871 

72 

73 
75 
76 


1941 
42 
43 
44 
45 


2011 

12 

i3 

i4 
i5 


2082 
83 

84 
85 
86 


2i53 
55 
56 

57 
58 


2226 
27 
28 

3o 
3i 


2299 

23ui 
02 
o3 
04 


2374 

75 

76 
78 

79 


2449 
5i 

52 

53 

54 


2526 

27 
28 

3o 
3i 


2603 

o4 
06 

07 
08 


2682 
83 

84 
86 

87 

2688 

90 

9« 

94 


1808 
09 
10 
II 
i3 


1877 
78 

80 
81 


1946 
48 

5i 

1952 
53 
55 
56 
57 


2017 
18 

19 
20 

21 


2088 

89 

9^> 

9' 
92 


2159 
61 
62 
63 
64 


2232 

33 
35 
36 

37 


23o6 
07 
08 
09 
II 

23 12 
i3 

i4 
16 

__I7 

a5° 


238o 
81 
83 

84 
85 


2456 

57 
58 

61 

2462 
63 

64 
66 

67 


2532 

33 
35 
36 

37 


2610 
II 
12 

i4 
i5 


2768 
70 

71 
72 

74 


i8i4 
i5 
16 

17 
18 


i883 

84 
85 
86 

87 


2022 
24 

25 

26 

27 

31° 


2094 

95 
96 

9Z 
98 

32° 


2i65 

67 
68 

69 
70 


2238 

39 

4i 
42 
43 


2386 
88 
89 
90 

9' 
36P 


2538 
4o 

4i 
42 
44 


2616 

17 

19 
20 

21 
39^ 


2695 

9^ 
98 

99 

2700 


2775 
76 
78 

Z9 
80 


28° 


29° 


30° 


33° 


34° 


37° 


38° 


40° 


41° 

± 1 
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Meridional Parts. 
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M. 

o 

I 

2 

3 
4 

"5 
6 

"7 

8 
? 

10 

II 

12 

i3 
i4 

i5 
i6 

>7 
i8 

'9 

2() 
21 
22 
23 
24 

25 
26 

27 
28 

29 

3o 
3i 

32 

33 
34 

35 
36 

37 
38 
39 

4o 
4i 
42 
43 
44 

45 
46 
4i 
48 

49 
5o 
5i 

52 

53 

54 

■55 
5G 

57 

j58 

59 

M. 


42° 

2782 
83 

S4 
86 

87 

•J788 

90 
9» 

94 
2795 

97 
98 

o99 
2801 

2802 
o3 
o5 
06 

07 


43° 

2863 

64 
66 

67 
69 


440 


45° 


46° 


47° 


48° 

3292 

93 
98 


49° 


50° 


51° 


52° 


53° 


54° 

3865 
66 
68 

70 

71 
3873 

75 
77 
78 
80 

3882 
83 
85 

87 
89 

3890 
92 

9i 
95 

97 


55° 


M. 


I 

2 
3 
4 

6 

7 
8 

9 
10 
II 
12 
i3 

i5 

16 

17 
18 

20 
21 
22 

23 

2d 

25 

26 

27 
28 
29 

33 
3i 

32 

33 

34 

35 

36 

3- 
38 
39 

4c> 
4i 
,42 
43 
44 
45 
46 

ii 

49 

5o 
5i 

52 

53 
54 

55 
56 

57 
58 

.5.9 
M 


2946 
47 

^' 

5i 


3o3o 
3i 
33 

34 
36 


3ii6 

17 
18 
20 
21 


32o3 

o4 
06 
07 
09 


3382 

84 
85 

87 
88 


3474 
76 
78 

Z9 
81 


3569 
70 

72 
74 
75 

3577 
78 
80 
82 
83 


3665 

67 
68 
70 
72 

3673 
75 

77 
78 
80 


3764 
65 

67 
69 

70 

3772 
74 
-75 
77 
79 


3968 
70 

71 
73 
75 

3977 
78 
80 
82 
84 

3985 

87 
89 

9» 
92 


2870 

71 
73 
74 

75 

2877 
78 
80 
81 
82 


2953 

54 
56 

57 
58 


3o37 
38 
40 
4i 
43 


3i23 

24 
26 

27 
29 


32IO 
12 

i3 

i4 
16 


33^ 

03 

o3 
o5 


3390 

93 

96 

3397 

. 99 
3400 

02 

o3 


3482 

84 
85 

87 
88 

3490 

9^ 

95 
96 


2960 
61 
63 

64 
65 

2967 
Gil 
70 

71 

72 


3o44 
46 

47 
48 

5o 

3o5i 
53 
54 
55 

57 


3i3o 
3i 
33 

34 
36 


3217 

.>9 
20 

22 

23 


33o6 
08 
09 
11 
12 


3585 
86 
88 
90 

9' 


368 1 
83 
85 
86 
88 

3690 

96 


3780 
82 

84 
85 

87 
3789 
90 
92 
94 
95 
3797 

99 
38oo 

02 
04 


2884 
85 
86 
88 

89 


3i37 

4o 
42 
43 

3i44 
46 

47 

^50' 


3225 

26 
28 

^9 
3i 


33i4 
16 

17 

»9 
20 


34o5 

07 
08 
10 
1 1 


3498 

35oi 
o3 
04 


3593 

9^ 
98 

99 


3994 

99 
98 

.99 

4ooi 


2809 
10 
II 
i3 
14 

2815 

17 
18 
20 
21 

2822 
24 

25 

26 
28 

2829 
3o 

32 

33 

34 

2836 

37 
39 

40 

4i 


2891 
92 

93 
95 
96 


2974 

75 
76 

78 

79 


3o58 
60 
61 
63 
64 


3232 

34 
35 

37 
38 


3322 
23 
25 

26 
28 


34i3 

i4 
16 

17 

^^9. 

3420 

22 

23 
25 

27 


35o6 

07 
09 
10 
12 

35i4 
i5 

17 
18 

20 


36oi 
02 

04 
06 
07 


3698 

3701 

o3 
o4 


3899 

3901 

02 

04 
06 


4oo3 
o5 
06 
08 
10 

4oi2 

i4 
i5 

17 

19 


2897 

99 
2900 

02 

o3 


2961 

82 
83 
85 
86 

2988 

89 

9J 
92 

93 


3o65 

67 
68 

70 

71 


3i52 
53 
55 
56 

57 

3i59 
60 
62 
63 
65 


3240 

4i 

42 
44 
45 

3247 
48 
5o 
5i 
53 


3329 
3i 

32 

34 
35 

3337 
38 
4o 
4i 
43 


3609 
10 
12 

i4 
i5 


3706 
08 
09 
II 
i3 


38o6 
07 
09 
II 
12 


3907 
09 
II 
i3 
i4 


2904 
06 
07 
08 
10 


3073 
74 
75 

77 
78 


3428 

3o 
3i 
33 
34 


3521 

23 
25 

26 
28 


36i7 
18 
20 
22 

23 


3714 
16 

17 

19 
21 

3722 

24 
26 

27 

29 
3731 

32 

34 
36 

37 


38i4 
16 

17 

'9 
21 


3916 
18 

19 
21 

23 


4021 
22 

24 
26 
28 

4029 

3i 
33 
35 

37 
4o38 
4o 
42 
44 
45 


2911 
i3 
i4 
i5 

17 


2995 

98 
3ooo 


3o8o 
81 
83 

84 
85 


3i66 
68 
69 

71 
72 

3173 

75 
76 
78 
79 


3254 
57 
60 


3344 
.46 
47 


3436 
37 

39 
40 

42 

3443 
45 

47 
48 
5o 


3529 
3i 

32 

34 
36 

3537 

39 
40 

42 
43 

3545 

47 
48 
5o 
5i 


3625 
26 
28 
3o 
3i 

3633 

34 
36 
38 
39 


3822 

24 
26 

27 
29 


3925 
26 
28 
3o 

32 


2918 

^9 
21 

22 

24 


3oo2 
o3 
o5 
06 
07 


3087 
88 
90 

93 


3262 
63 
65 
66 
68 

3269 

71 
72 
74 
75 


3352 
53 
55 
56 
58 

3359 
61 
62 

64 
65 


383 1 

32 

34 
36 
.38 


3933 
35 

37 
38 

4() 


2843 
44 
45 

47 
48 

2849 
51 

52 

54 
55 


2925 
26 
28 

3i 

2932 
33 
35 
36 

37 


3009 
10 
12 
i3 
i4 

3oi6 
17 

'9 

20 

21 


3094 
95 

9Z 
3ioo 


3i8i 
82 

84 
85 

87 


345 1 
53 

54 
56 

57 


364 1 
43 
44 
46 

47 


3739 

4i 
42 

44 
46 


3839 
4i 
43- 
44 
46 

384» 

49. 
5i 
53 
54 

3856. 
5& 
60 
61 
63 


3942 

44 
45 

47 

49 


4o47 
5i 

52 

54 
4o56 
58 
60 
6, 
63 

4o65 

67 
69 

70 

72 

55° 


3ioi 
o3 

o4 
o5 
07 

3 108 
10 
II 
i3 
i4 

45° 


3i88 
90 

9' 
92 

94 

3195 

9Z 
,98 
3200 

01 
4G° 


3277 

78 

80 

81 

•83 


3367 
68 
70 

71 
73 


3459 
60 
62 

64 
65 


3553 
55 
56 
58 

59 

356 1 

62 

64 
66 

67 


3649 
5i 

52 

54 
55 


3747 

52 

54 


3951 
5:^ 

54 
56 
58 


2856 
58 

62 
42° 


2939 
4o 
42 
43 

44 


3o23 

24 
26 

27 
29 


3284 
86 

87 
89 
90 

47° 

1 


3374 
76 
78 

Z9 
81 


3467 
68 
70 

71 

73 

4f)° 


3657 

62 
64 


3755 
57 

6ft 
62. 


3959 
61 
63 

64 
66 


4.T 


44° 


48° 


50° 


51° 


sap 


,^^ 


54° 
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Meridional Parts. 






M. 

o 


5G° 

4074 


57° 

4i83 


4294 


59^ 


60° 

4527 


61° 

4649 


62° 

4775 


63° 

4905 


5o39 


65° 

5i79 


66° 

5324 


67° 


68° 


- 

5795 


'^*i 


4409 


5474 


5631 


ol 


I 


76 


84 


9b 


II 


29 


5i 


77 


07 


42 


81 


26 


77 


rvi 


97 


I 


2 


77 


86 


98 


i3 


3i 


53 


79 


09 


44 


84 


28 


79 


36 


58oo 


2 


3 


79 


88 


43oo 


i5 


33 


55 


81 


12 


46 


86 


3i 


82 


39 


o3 


3 


4 

5 


81 


90 


02 


17 


35 


57 


84 


i4 


49 
5o5i 


88 


33 


84 


42 


06 
58'09 


4 
5 


4o83 


4192 


4304 


4419 


4537 


4660 


4786 


4916 


5191 


5336 


5487 


5644 


6 


85 


94 


06 


21 


39 


62 


88 


18 


53 


93 


38 


8q 


47 


II 


6 


7 


86 


95 


08 


23 


4i 


64 


90 


20 


55 


95 


4i 


92 


5o 


i4 


/ 


8 


88 


97 


09 


25 


43 


66 


92 


23 


58 


98 


43 


95 


52 


17 


8 


.9 

lO 


90 
4092 


99 


II 


27 


45 


68 


94 


25 


60 


5200 
52o3 


46 


97 


55 


20 


9 
10 


4201 


43i3 


4429 


4547 


4670 


4796 


4927 


5062 


5348 


55oo 


5658 


5823 


1 1 


94 


o3 


i5 


3i 


49 


72 


98 


29 


6S 


o5 


5i 


02 


60 


25 


1 1 


12 


95 


o5 


17 


33 


5i 


74 


480 X 


• 3i 


67 


07 


53 


o5 


63 


28 


12 


i3 


97 


07 


>9 


34 


53 


76 


o3 


34 


69 


10 


56 


07 


66 


3i 


i3 


i4 
i5 


99 


08 


21 


36 


55 


78 


o5 


36 


7' 


12 
52i4 


58 
536 1 


10 
55i3 


68 


34 
5837 


14 
\5 


4ioi 


4210 


4323 


4438 


4557 


4680 


4807 


4938 


5o74 


5671 


i6 


o3 


12 


25 


4o 


59 


82 


09 


40 


76 


n 


63 


ID 


74 


39 


lO 


17 


04 


i4 


27 


42 


62 


84 


II 


43 


78 


>9 


66 


18 


76 


42 


n 


)3 


06 


16 


28 


44 


64 


87 


i4 


45 


81 


22 


68 


20 


79 


45 


18 


•9 

20 


08 
4iio 


18 


3o 


46 


66 


89 


16 


47 
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24 


71 


23 
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5o 


70 
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5i 
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76 


28 


87 
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i3 
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72 


95 


22 
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3i 
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3i 


90 


56 


22 


23 


i5 


25 


38 


54 


74 


97 


24 


56 


92 


34 


80 


33 


93 


59 


23 


24 
25 
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27 


4o 


56 


76 


99 


26 


58 


95 


36 
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83 
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36 


95 


62 


24 

25 
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4578 
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5539 
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21 


3i 


44 


60 
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3i 


63 
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4i 
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4i 
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46 


62 
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04 


71 


27 
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34 


47 


64 


84 


07 


35 
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46 


93 


46 


06 


74 


28 


29 
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66 


86 
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37 


69 
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95 
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32 
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72 


92 


16 
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85 
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44 


57 


74 


94 
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59 


76 


96 


20 


48 


81 


18 


60 


08 


62 
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35 
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5263 
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36 


39 


49 
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24 


52 


85 
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36 
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4i 


5i 
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82 


02 
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55 


87 


25 


67 


16 


70 


\^ 
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42 


53 


67 
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o4 
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57 


90 


27 


70 


18 


73 


34 


5902 


38 
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55 


69 


86 
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3i 


59 


92 


29 


72 
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21 


75 


36 


o5 


39 
40 
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5739 


5908 


4i 


48 


59 


72 


90 


10 


35 


63 


96 


34 


77 


26 


80 


42 


11 


4i 


42 


5o 


60 


74 


92 


12 


37 


65 


99 


36 


80 


28 


83 
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i4 


42 


43 


52 


62 


76 
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i4 


39 


68 
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39 


82 


3i 


86 


47 


17 


43 


44 
44") 
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64 


78 


95 
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70 
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4i 
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5o 
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45 
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5i43 
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57 


08 


82 


99 


20 


45 


74 


08 


46 


89 


38 


94 


56 


25 


46 


47 


59 


70 
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23 


47 


76 


10 


48 


92 


4i 


96 
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28 


47 


48 


61 


72 


86 


o3 


25 


5o 


79 


12 


5i 


94 


43 


99 


61 


3i 


48 
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5o 
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74 


88 
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27 


52 


81 


i4 
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53 


97 


46 
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34 


49 
5o 


4275 
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60 
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12 


75 


46 


53 
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55 
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83 
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i5 
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62 


92 


26 


65 


09 


59 


i5 


78 


48 


54 
55 
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5951 


56 


75 


87 
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»9 


41 


66 


96 


3o 
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i4 


64 


20 


83 


54 


56 


57 


77 


89 


o3 
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43 


69 
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33 


72 


16 


66 


23 


86 


57 


57 


58 
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o5 


23 


45 
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35 


74 


19 


69 


25 


89 


60 


58 


59 
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92 


07 


25 


47 


73 
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76 


21 


71 
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92 


63 


59 


M. 
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TABLK 111. fP-««e7 


Meridional Parts. 
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71° 


72° 
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73° 
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75° 
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79° 
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38 


38 
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i4 
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81 


53 ' .4 


I 


2 


72 


53 


4i 


4i 


78 


18 


76 
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87 


52 
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3 


75 


55 


45 
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57 


82 
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81 


59 


61 


93 
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3 
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6161 
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27 


85 
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67 


98 
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38 
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77 
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33 


84 
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12 


53 
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73 


26 
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43 
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80 


77 
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40 


92 


64 


58 
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25 


69 


78 


43 


44 
45 
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83 


80 
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97 


68 


63 


84 


38 


32 


77 


87 
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45 
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6692 
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90 


87 


95 
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73 
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5i 


46 


93 
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46 
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06 


93 
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57 


10 


83 
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53 
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47 


48 


09 
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6702 


24 


61 


i4 


87 


83 


07 


63 


60 


09 
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48 
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5o 


13 

6ii5 


V9 


97 


06 


28 


65 
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92 


89 


12 


69 


67 


17 


I oo33 
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49 
5o 


63o3 
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bi 


16 
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i3 


36 


73 


27 
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99 


24 


82 


81 


33 
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5i 


52 


31 
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77 


32 


06 
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29 
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4i 
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52 


53 


34 13 
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36 


II 


09 
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95 
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55 
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i5 
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34 


47 


85 
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3i 


55 
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25 
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17 


73 
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56 


5/ 


36 
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35 


59 


98 
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3o 


3o 


58 


20 


24 


81 
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57 


58 


40 


38 


38 


38 


63 
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58 


35 


35 


64 


26 
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$1 
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58 
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43 
70° 


32 
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3i 


43 


66 


06 


63 


40 
77° 


40 


69 
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33 
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38 
81° 
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83° 


59 
M 


.72° 


7.r 


74° 


75° 


70° 


78° 


82° 
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TABLE VII. 
Amplitudes. 
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Poi finding the Distanc* of Terrestrial Objects at Sea, in Statute Miles. 
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TABLE X. A. 


Parallax in Altitude of a Planet 


HarixonUd ParaUax d/ h. Planet. 
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-7,21 


33 


1.28 


4 


1.58 


3o 


8 


0.20 


29.50 


7.10 


7.12 


34 


1.24 


5 


2.12 


4o 


7 


0.25 


29. 6 


7.20 


7. 3 


35 


1. 21 


6 


2.25 


5o 


6 


o.3o 


28.23 


7 3o 


6.54 
6.46 


36 


1. 18 
1. 16 


7 


a. 36 


55 


5 


0.35 27.41 1 


7.40 


37 


8 


a. 47 


60 


4 
4 
3 
2 


0.40 


2-J, 


7.5o 


6.38 


38 


I .i3 


9 


2.57 


65 


0.45 
o.5o 


26.30 


8. 


6.3o 


39 
40 


1. 10 


10 


3. 7 


70 

75 


25.42 


8.10 


6.22 


I. 8 


II 


3.16 


0.55 


25. 5 


8.20 


6.i5 


4i 


I. 5 


12 


3.25 


80 


2 


I. 


24.29 


8.3o 


6. 8 


42 


I. 3 


i3 


3.33 


85 


I 


I. 5 


23.54 

23.20 


8.40 
8.5o 


6. 1 
5.55 


43 
44 


I. I 
0.59 


i4 
i5 


3.41 


90 





1 .10 


3.49 
3.56 
4. 3 
4. II 
4.17 
4.24 




i.i5 
1.20 
1 a^ 


22.4? 
22. l5 

21.44 
2:.i5 
20.46 


9. 
9.10 
9.i20 
9.3o 
9.40 


5.49 
5.43 
5.37 
5.3i 
5.26 


45 
46 

47 
48 

49 
5o 


0.57 
0.55 
0.53 


16 

17 
18 


TABLE XV. 

Augmentation of the 
Moon's Semi-diameler. 


i.3o 
1.35 


o.5i 
o.5o 


19 
20 


Moon's Alt. 


Aug^ment 


D. 


S. 


1.40 


20.18 


9.50 


5.20 


0.48 


21 


4.3i • 





' 


1.43 


19. 5i 


10. 


5.i5 


5i 


0.46 


22 


4.37 


5 


I 


i.5o 


19.25 


10. i5 


5. 8 


52 


0.45 


23 


4.43 


10 


3 


1.55 


18. '35 


10. 3o 


5. 


53 


0.43 


24 


4.49 


i5 


4 


a. 


10.45 


4.54 


54 


o.4i 


26 


5. I 


20 


5 


3 5 


18. II 


II. 


4.47 


55 


0.40 


28 


5.i3 


25 


7 


2.10 


17.48 


II. i5 


4.41 


56 


0.38 


3o 


5.23 


3o 


8 


2.l5 


17.26 
17. 4 
16.44 


ii.3o 
11.45 
12. 


4.35 
4.29 
4.23 


57 
58 

59 


0.37 
0.36 
0.34 


35 
4o 
45 


5.49 
6.14 
6.36 


35 


9 


2.20 

2.25 


4o 
45 
5o 


10 
II 
12 


2.3o 


16.23 


12.20 


4.16 


60 


0.33 


5o 


6.58 


2.35 


16 4 


12.40 


tl 


61 


0.32 


60 


7.37 


55 


i3 


2,40 


i5.45 


i3. 


62 


o.3o 


70 


8.i4 


60 


i4 


2.45 


15.27 


l3.20 


3.57 


63 


0.20 
0.28 


80 


8.48 


70 


i5 


3.5o 


i5. 9 


i3.4o 


3.5i 


64 


90 


9.20 


80 


i5 


2.55 
3. 


14.52 
14.35 


i4. 
14.20 


3.46 
3.40 


65 
66 


0.27 

0.25 


100 


9.5i 


90 


16 






3. 5 


14.19 


i4.4o 


3.35 


67 


0.24 




TABLE XVI. 


3.10 


i4. 3 


i5. 


3.3o 


68 


0.23 


Dip of the 


". Sea at different Distances from the 


3.i5 


i3.48 


i5.3o 


3.23 


69 

70 

71 
72 

73 


0.22 




Observer. 


3.20 
3.25 
3.3o 
3.4o 


i3.33 
13.19 
i3. 5 
12.39 


16. 
16. 3o 

17. 
17.30 


3.17 
3. II 
3. 5 
2.59 


0.21 
20 


Si « 


Hei 


ght of the Eye above the Sea in Feet. 


0.19 

0.17 


-co . 


6 
Dip. 


10 
Dip. 


15 


20 


25 


30 

Dip 


35 
>• Dip. 


40 
Dip. 


Dip. 


Dip. 


Dip. 


3.5o 


12. i4 


18. 


2.54 


74 


0.16 




















4. 
4.10 


II, 5o 
11.28 


18. 3o 
19. 


2.49 
2.44 


75 
76 


o.i5 
o.i4 


M. 
II 


M. 

23 


M. 


M. 


M. 

57 


M. 

68 


M. 

79 


M. 

9' 


i 


34 


45 


4.20 


II. 7 


19.30 


2.40 


77 


o.i3 


h 


6 


12 


17 


23 


28 


34 


4o 


45 


4.3o 


10.47 


20. 


2.36 


78 


0.12 


i 


4 


8 


12 


i5 


19 
i5 


23 


27 


3o 


4.40 


10.28 


20. 3o 


2.32 


79 


O.II 


I 


3 
3 


-'6 
5 


9 

7 


12 


17 


20 
16 


23 

19 


4.5o 


10.10 


21. 


2.28 


80 


O.IO 


li 


10 


12 


i4 


5. 


9.53 


21. 3o 


2.24 


81 


0. 
0. 8 


ij 


3 


4 


6 


8 


10 


12 


i4 


16 


5.10 


9.37 


22. 


2.20 


82 


2 


2 


4 


5 


7 


8 


I 


II 


12 


5.20 
5.3o 
5.4o 
5.5o 
6. 
6.10 
6.20 


9.21 

8!53 
8.39 
8.27 
8.i5 
8. 3 


23. 

24. 

25. 

26. 

27. 

28. 

29. 


2.l4 
2. 7 
2. 2 

1.56 
i.5i 

1.43 


83 

84 
85 
86 

87 
88 

89 


0. 7 
0. 6 
0. 5 
0. 4 
o* 3 
0. 2 
0. I 


2i 


2 


3 4 1 


6 7 


9 


10 

I 

7 
7 
6 


3 
3i 

4 
5 


2 
2 

2 
2 


3 
3 
3 

3 


4 
4 
4 
4 


5 

5 
5 
4 


6 
6 
5 
5 


7 
6 
6 
6 


8 

7 
7 
6 

6 


6 


2 


3 4 1 


4| 5 1 5 


Note to Table 3 


[VI. — ^The numbers 


of this Tab 


>le below the black lines, are the 


same as are given in 


Table XIII, the vi 


sible horizon 


L, corresponding to. those heights, 


not bftinj: so far disla 


mt as the land 













TABLE XXL 


• 

fPage 131 




Fort 


turning Degrees and Minutes into Time, and the contrary. 




D. 

M. 

I 


H. M. 


D. 


H. M. 


D. 
M. 


H. M. 


D. 


H. M. 


D. 


H. JM 


D. 


H. M. 




iM. S. 


Bi 


M.S. 


M. S. 


M. 


M. S. 


M. 


M. S. 


M. 


M 8 

2C. 4 




0. 4 


61 


4. 4 


121 


8. 4 


181 


12. 4 


241 


16. 4 


3oi 




a 


0. 8 


62 


4. 8 


122 


8. 8 


182 


12. 8 


242 


16. 8 


3o2 


2C. 8 




3 


0.12 


63 


4.12 


123 


8.12 


i83 


12.12 


243 


16.12 


3o3 


20.12 




4 


0.16 


64 


4.16 


124 


8.16 


184 


12.16 


244 


16.16 


3o4 


20.16 


5 


0.20 


65 


4.20 


125 


8.20 


i85 


12.20 


245 


16.20 


3o5 


20.20 


6 


0.24 


66 


4.24 


126 


8.24 


186 


12.24 


246 


16.24 


3o6 


20.24 




7 


0.28 


67 


4.28 


127 


8.28 


187 


12.28 


247 


16.28 


3o7 


20.28 




8 


0.32 


68 


4.32 


128 


8.32 


188 


12.32 


248 


16.32 


3o8 


20.32 




9 


C.36 


69 


4.36 


129 


8.36 


189 


12.36 


249 


16.36 


309 


20. 36 




lO 

II 


0,40 


70 


4.40 


i3o 


8.40 


190 


12.40 


25o 


16.40 


3io 


20,40 




0.44 


71 


4-44 


i3i 


8.44 


191 


12.44 


25l 


16.44 


3ii 


20.44 




12 


0.48 


72 


4.48 


l32 


8.48 


[92 


12.48 


252 


16.48 


3l2 


20.48 




i3 


0.52 


73 


4.52 


1 33 


8.52 


193 


12.52 


253 


16.52 


3i3 


20.52 




i4 


0.56 


74 


4.56 


1 34 


8.56 


194 


12.56 


254 


16. 56 


3i4 


20. 56 




i5 


I. 


75 


5. 


1 35 


9. 


195 


i3. 


255 


17. 


3i5 


21. 




i6 


I. 4 


76 


5. 4 


1 36 


9. 4 


196 


i3. 4 


256 


17. 4 


3i6 


21. 4 




17 


I. 8 


77 


5. 8 


1 37 


9. 8 


197 


i3. 8 


257 


17. 8 


3i7 


21. 8 




iS 


1. 12 


78 


5.12 


1 38 


9.12 


198 


l3.I2 


258 


17.12 


3i8 


21.12 




'9 


1. 16 


79 


5.16 


139 


9.16 


199 


i3.i6 


259 


17.16 


319 


21.16 




20 
21 


1.20 


80 


5.20 


i4o 


9.20 


200 


l3.20 


260 


17.20 


320 


21.20 




1.24 


81 


5.24 


i4i 


9-24 


201 


i3.24 


261 


17.24 


321 


21 .24 


1 


32 


1.28 


82 


5.28 


142 


9.28 


202 


13.28 


262 


17.28 


322 


21.28 




23 


1.32 


83 


5.32 


143 


9.32 


203 


i3.32 


263 


17.32 


323 


21.32 




24 


1.36 


84 


5.36 


i44 


9.36 


204 


13.36 


264 


17.36 


324 


21.36 




25 


i.4o 


85 


5.40 


i45 


9.40 


2o5 


1 3.40 


265 


i7-4o 


325 


21 .40 




26 


1.44 


86 


5.44 


1 46 


9.44 


206 


13.44 


266 


17.44 


326 


21.44 




27 


1.48 


87 


5.48 


i47 


9-48 


207 


i3.48 


267 


17-48 


327 


21.48 




28 


I .52 


88 


5.52 


1 48 


9.52 


208 


i3.52 


268 


17.52 


328 


21 .52 




29 


1.56 


89 


5.56 


149 


9.56 


209 


i3.56 


269 


17-56 


329 


21.56 




3o 
3i 


2. 


9^ 


6. 


i5o 
i5i 


10. 


210 


i4. 


270 


18. 


33o 


22. 


• 


2. 4 


9' 


6. 4 


10. 4 


211 


i4. 4 


271 


18. 4 


33 1 


22. 4 




32 


2. 8 


92 


6. 8 


l52 


10. 8 


212 


i4. 8 


272 


18. 8 


332 


22. 8 




33 


2.12 


93 


6.12 


1 53 


10.12 


2l3 


14.12 


273 


18.12 


3J3 


22.12 




34 


2.16 


94 


6.16 


1 54 


10.16 


2l4 


14.16 


274 


18.16 


334 


22.16 




35 


2.20 


95 


6.20 


1 55 


10 . 20 


2l5 


14.20 


275 


18.20 


335 


22.20 




36 


2.24 


96 


6 24 


1 56 


10.24 


216 


14.24 


276 


18.24 


336 


22.24 




37 


2.28 


97 


6.28 


i57 


10.28 


217 


14.28 


277 


18.28 


337 


22.28 




38 


2.32 


V8 


6.32 


1 58 


10.32 


218 


14.32 


278 


18.32 


338 


22.32 




39 


2.36 


99 


6.36 


1 59 


10. 36 


219 


14.36 


279 


18. 36 


339 


22.36 




40 
4i 


2.40 


100 


6.40 


160 


io.4o 


220 


14.40 


280 


18.40 


340 
341" 


22.40 




2.44 


lOI 


6.44 


161 


10.44 


221 


14.44 


281 


18.44 


22.44 




42 


2.48 


102 


6.48 


162 


10.48 


222 


14.48 


282 


18.48 


342 


22.48 




43 


2.52 


io3 


6.52 


1 63 


10.52 


223 


14.52 


283 


18.52 


343 


22.52 




44 


2.56 


104 


6.56 


164 


10. 56 


224 


14.56 


284 


18. 56 


344 


22.56 




45 


3.0 


io5 


7. 


i65 


n. 


225 


i5. 


285 


19. 


345 


23. 




46 


3. 4 


106 


7. 4 


166 


II. 4 


226 


i5. 4 


286 


19. 4 


346 


23. 4 




47 


3. 8 


107 


7. 8 


167 


II. 8 


227 


i5. 8 


287 


19. 8 


347 


23. 8 




48 


3.12 


:o8 


7.12 


168 


II. 12 


228 


l5.I2 


288 


19.12 


348 


23.12 




49 


3,16 


109 


7.16 


169 


II. 16 


229 


i5.i6 


289 


19.16 


349 


23.16 




5o 
5i 


3.20 


no 


7.20 


170 


11.20 


23o 


1 5. 20 


290 


19.20 


350 


23.20 




3.24 


III 


7-24 


171 


11.24 


23 1 


i5.24 


291 


19.24 


35i 


23.24 




52 


3.28 


112 


7.28 


172 


11.28 


j32 


15.28 


292 


19.28 


352 


23.28 




53 


3.32 


::3 


7.32 


173 


11.32 


233 


i5.32 


293 


19.32 


353 


23.32 




54 


3.36 


ii4 


7.36 


174 


11.36 


234 


i5.36 


294 


19.36 


354 


23.36 




55 


3.40 


ii5 


7.40 


175 


11.40 


235 


i5.4o 


295 


19.40 


355 


23. in 




56 


3.44 


116 


7.44 


176 


11.44 


236 


1 5. 44 


296 


19-44 


356 


23-44 




57 


3.48 


117 


7.48 


177 


11.48 


237 


1 5. 48 


297 


19.48 


357 


23.48 




1)8 


3.52 


118 


7.52 


178 


11.52 


238 


i5.52 


298 


19.52 


358 


23.5a 




59 


3.56 


1F9 


7.56 


179 


11.56 


239 


i5.56 


299 


19.56 


359 


23.56 




60 


4. 


120 


8. 


180 


I2< 


240 


16. 


3oo 


20. 


36o 


a4. 





Pl«eia9] 




• 


TABLE XXII. 
















Proportional Logarithms 


L 










A m 


k m 


h m 


h m 


A m 


h m 


• h m 


h m 


k m 


a 


S. 
o 


€P (y 


(P V 


(f Of 


OP 3f 


0° 4' 


(P 5' 


OP 6f 


0° T 


(P 8 


s. 






2.2553 


1.9542 


1.7782 


1 .6532 


1.5563 


I .4771 


1.4102 


1.3522 


I 


4.0334 


2481 


9506 


77^7 


65 14 


5549 


4759 


4091 


35i3 


I 


2 


3 7324 


2410 


9471 


7734 


6496 


5534 


4747 


4081 


35o4 


2 


3 


5563 


2341 


9435 


7710 


6478 


5520 


4735 


4071 


3495 


3 


4 
5 


43i4 


2272 


9400 


7686 


646o 


55o6 


4723 


4o6i 


3486 


4 
5 


3.3345 


2.22o5 


1.9365 


1.7663 


1.6443 


1.5491 


I. 4711 


I .4o5o 


1.3477 


6 


2553 


2130 
2073 


9331 


7639 
7610 


6425 


5477 


4609 


4o4o 


3468 


6 


7 


1 883 


9296 


6407 


5463 


4688 


4o3o 


3459 


7 


8 


i3o3 


2000 
1946 


9262 


7593 


6390 


5449 


4676 


4020 


345o 


8 


9 

lO 


0792 


9228 
1.9195 


7570 


6372 


5435 


4664 


4010 


3441 


9 
10 


3.0334 


2.1883 


1.7547 


I .6355 


1.5421 


1.4652 


1.4000 


1.3432 


II 


2.9920 
9542 


1822 


9162 


7524 


6338 


5407 


464o 


3989 


3423 


11 


13 


1761 


9128 


7501 


6320 


5393 


4629 


3979 


341 5 


12 


i3 


0195 
6873 


17DI 


9096 


7479 


63o3 


5379 
5365 


4617 


3969 


34r^ 


i3 


i4 
i5 


1642 




7456 


6286 


4606 


3959 


3397 


t4 
i5 


2.8573 


2.1584 


1.9031 
8999 


1.7434 


I .6269 


1.5351 


i.45q4 
4562 


I .3949 


1.3388 


i6 


8293 


i526 


7412 


6252 


5337 


3939 


3379 


16 


17 


8o3o 


1469 


8967 


7390 


6235 


5324 


4571 


3929 


3371 


17 


i8 


7782 


i4i3 


8935 


7368 


6218 


53 10 


4559 


39.9 


3362 


t8 


»9 

20 


7547 


i358 


8904 


7346 


6201 


5296 
1.5283 


4548 


3910 


3353 


19 
20 


2.7324 


2 . I 3o3 


1.8873 


1.7324 


i.6i85 


I .4536 


I . 3900 


1.3345 


21 


71 12 


1249 


8842 


7302 


6168 


5269 


4525 


3890 
388o 


3336 


21 


22 


6910 


1196 


881 1 


7281 


6i5i 


5256 


45i4 


3327 


22 


23 


6717 


1143 


8781 


7250 
7238 


6i35 


5242 


45o2 


3870 


33 1 9 


23 


25 


6532 


1091 


8751 


6118 


5229 


4491 
1.4480 


386o 


33io 


24 

25 


2.6355 


2.1040 


I. 8721 


1.7217 


I. 6102 


I .5vi5 


I .385i 


I .33oi 


26 


6i85 


0989 


8691 


7196 


6o85 


5202 


4468 


384 1 


3293 


26 


a 7 


6021 


0939 


8661 


7175 


6069 
6o53 


5189 


4457. 


383 1 


32^4 


27 


28 


5863 


0889 


8632 


7154 


5175 


4446 


3821 


3276 


28 


29 
3o 


5710 


o84o 


8602 


7i33 


6o37 


5i62 


4435 


38i2 


3267 


29 

3c 


2.5563 


2.0792 


I .8573 


1.7112 


1. 602 1 


i.5i49 


r.4424 


i.38o2 


I .3259 


3i 


5421 


0744 


8544 


7091 


6oo5 


5i36 


4412 


,37Q2 

3783 


32 5o 


3i 


32 


5283 


0696 


85i6 


7071 


^ 


5i23 


44oi 


3242 


32 


33 


5i49 


o64o 
0600 


8487 


7o5o 


5iio 


4390 


3773 


3233 


33 


34 
35 


5019 


8459 


7o3o 


5957 


5097 


4379 


3764 


3225 


34 
35 


2.4894 


2.0557 


i.843i 


I. 7010 


I. 5941 


1 . 5o84 


I .4368 


1.3754 


I .3216 


3'5 


4771 


o5i2 


84o3 


6990 


5925 


5071 


4357 


3745 


3208 


36 


37 


4652 


0467 


8375 


6970 


^ 


5o58 


4346 


3735 


3'99 


37 


38 


4536 


0422 


8348 


6950 


5045 


4335 


3726 


3191 


38 


39 
40 


4424 


0378 


83 20 


6930 


5878 


5o32 


4^25 


3716 


3i83 


39 
40 
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4900 
4899 


48a6 


4753 


468a 


46x1 


4542 


i6 


5207 


5o5o 


4974 


48a5 


4752 


4680 


4610 


4541 


4473 


4406 


16 


I? 


5206 


5i27 


5049 
5o48 


4972 


4897 


48a3 


475 1 


4679 
4678 


4609 
4608 


4540 


4472 


44o5 


17 


i8 


52o5 


5x25 


4971 


4896 


482a 


4750 


4539 
4538 


4471 


4404 


18 


19 
ao 


52o3 


5x24 


5o46 


4970 


4895 


48a I 


4748 


4677 


4607 


4469 


44oa 
4401 


19 
20 


52oa 


5i23 


5o45 


4969 


4894 


48ao 


4747 


4676 


4606 


4536 


4468 


ai 


5aoi 


5X32 


5o44 


4967 


489a 


48x9 


4746 


4675 


46o4 


4535 


4467 


44oo 


21 


aa 


5-199 


5l20 


5o43 


4966 


4891 


48x7 


4745 


4673 


46o3 


4534 


44bb 


4399 


22 


aS 


5198 


5xx9 


5o4i 


4965 


4890 
4889 

4887 


48x6 


4744 


467a 


4602 


4533 


4465 


4398 


23 


a4 
a5 


5197 


5xi8 
5ix6 


5o4o 
5o39 


4964 


48x5 


4742 


4671 


4601 


4532 


4464 


4397 


24 

25 


5195 


4962 


48x4 


4741 


4670 


4600 


453i 


4463 


4396 


a6 


5194 


5xx5 


5o37 


49^1 


4886 


48ia 


4740 


4669 


4599 


453o 


446a 


4395 


26 


27 


5193 


5xx4 


5o36 


4960 


4885 


4811 


4739 
4738 


4668 


4597 


4528 


4460 


4394 


27 


aS 


5191 


5XX2 


5o35 


4959 


4884 


48xo 


4666 


4596 


4527 


4459 


4393 


a8 


a9 
So 


5190 
5189 


5xxi 


5o34 


4957 


488a 


4809 


4736 


4665 


4595 


4526 


4458 


439X 

4390 
4389 


29 
3o 


5xio 


5o3a , 


4956 


4881 


4808 


4735 


4664 


4594 


4525 


4457 


3i 


5187 


5xo8 


5o3x 


4955 


4880 


4806 


4734 


4663 


4593 


4024 


4456 


3i 


3a 


5i86 


5xo7 


5o3o 


4954 


4879 


48o5 


4733 


466a 


4592 


4523 


4455 


4388 


3a 


33 


5i85 


5xo6 


5028 


4952 


4877 


4804 


4732 


466o 


4590 
4589 


4522 


4454 


4387 


33 


34 
35 


5x83 


5xo5 


5027 


4951 


4876 
4875 


48o3 


4730 


4659 


4520 


4453 


4386 
4385 


34 
35 


5i8a 


5io3 


5026 


4950 


480 X 


4729 


4658 


4588 


45xo 
45x8 


4452 


36 


5i8i 


5xo2 


5o25 


4949 


4874 


4800 


4728 


4657 


4587 


445o 


4384 


36 


37 


5i79 


5xox 


5o23 


4947 


4873 


479? 
4798 


4727 


4656 


4586 


45x7 


4449 


4383 


37 


38 


5176 


5099 
5098 

5097 


5022 


4946 


4871 


4726 


4655 


4585 


45x6 


4448 


438 X 


38 


39 
4o 


5i77 
5175 


5o2i 

50x9 
5oi8 


4945 


4870 


4797 


4724 


4653 
4652 


4584 


45x5 
45x4 


4447 


438o 

4370 
4378 


39 
40 


4943 


4860 
4868 


4795 


4723 


4582 


4446 


4i 


5i74 


5095 


4942 


4794 


472a 


465 X 


458 X 


45x2 


4445 


4i 


4a 


5173 


5094 


5ox7 


4941 


48b6 


4793 


4721 


465o 


458o 


45x1 


4444 


4377 


4a 


43 


5172 


5093 


5ox6 


4940 


4865 


4792 


4720 


4649 


4579 
4578 


45xo 


4443 


4376 


43^ 


44 
45 


5170 
5169 


509a 


5ox4 


4938 


4864 


4791 


4718 


4648 


4509 


444 1 


4375 
4374 


44 
45 


5090 
5089 


5ox3 


4937 


4863 


4780 
4788 


4717 


4646 


4577 


45o8 


4440 


46 


5i68 


5ox2 


4936 


486x 


4716 


4645 


4575 


45o7 


4439 
4438 


4373 


46 


47 


5i66 


5o88 


5oxi 


4935 


4860 


4787 


47i5 


4644 


4574 


45o6 


4372 


47 


48 


5i65 


5o86 


5ooo 
5oo8 

5007 


4933 


485o 
4858 


4786 


4714 


4643 


4573 


45o5 


4437 


4370 


48 


49 
5o 


5i64 


5o85 


4932 
4931 


4785 


4712 


4642 


4572 
4571 


45o3 


4436 


4369 
4368 


49- 
5o 


5x62 


5o84 


4856 


4783 


47" 


464o 


45o2 


4435 


5i 


5x6i 


5o8a 


5oo5 


4930 


4855 


478a 


4710 


4639 
4638 


4570 


45ox 


4434 


4367 


5i 


5a 


5i6o 


5o8i 


5oo4 


4928 


4854 


4781 


470? 


4569 


45oo 


4433 


4366 


5a 


53 


5i58 


5o8o 


5oo3 


4927 


4853 


4780 


4706 


4637 


4567 


1'^ 


443 1 


4365 


53 


54 
55 


5i57 


5079 


5ooa 


4926 
4925 


485a 


4778 
4777 


4707 


4636 


4566 


443o 


4364 


54 

55 


5i56 


5o77 


5ooo 


485o 


4705 


4635 


4565 


4497 


4429 
4428 


4363 


56 


5i54 


5076 


4999 


4923 


484q 


4776 


4704 


4633 


4564 


4495 


4362 


56 


57 


5x53 


5075 


4998 


4922 


4848 


4775 


4703 


463a 


4563 


4494 


4427 


436i 


57 


58 


5i52 


5073 


4997 


492 X 


4847 


4774 


4702 


463 1 


4562 


4493 


4426 


435o 
4358 


58 


59 
8. 


5x5o 


507 a 


4995 
0° 5(i' 


4920 
0°57' 


4845 


4772 


470 » 

i°(y 


463o 


456o 
PS- 


4492 


4425 


59 
8. 


0°54' 


0° 5.V 


OP 58' 


0^59' 


10 J, 


rs' 


JO 4, 


1°5' 
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nwi»l TABLE XXII. 




Proportional Logarithms. 




s. 




h m 


A m 


h m I h 7n 


h m 


h m 


h m 


h m 


h m 


h m 


h m 


A m 




V& 


P7' 


1°8' 


P9' 


PIC 


Pir 


pia^ 


P13' 

3919 


P14' 


ri5f 

38o2 


P16' 


P17' 

3688 


S. 



4357 


4292 


4228 


4i64 


4l02 


4o4o 


3979 


386o 


3745 


I 


4356 


4291 


4227 


4i63 


4ioi 


4o39 
4o36 


3978 


3919 


3859 
3858 


3801 


3744 


3687 


I 


2 


4355 


4200 
4280 
4288 


4226 


4i62 


4ioo 


3977 


3918 


7800 


3743 


3686 


2 


3 


4354 


4224 


4i6i 


& 


4o37 


3976 


3917 


3857 


3797 


3742 


3685 


3 


4 
5 


4353 


4223 


4160 


4o36 
4o35 


3975 


3916 


3856 
3856 


3741 


3684 
3683 


4 
5 


4352 


4287 


4322 


4i5o 
4i58 


4097 


3974 


3915 


3740 


6 


435i 


4285 


4221 


4096 


4o34 


3973 


3914 


3855 


3796 


3739 


3682 


6 


7 


435o 


4i*84 


4220 


4i57 


4(»95 


4o33 


3972 


3913 


3854 


3795 


3738 


368 1 


7 


8 


4349 


4283 


4219 
4218 

4217 


4i56 


4093 


4o32 


3971 


3912 


3853 


3794 


3737 


368o 


8 


9 

10 


4347 


4282 


4i55 
4i54 


4092 


4o3i 


3970 


391 1 
3910 


3852 


3793 
3792 


3736 


3679 


10 


4346 


4281 


4091 


4o3o 


396? 


385 1 


3735 


3678 


II 


4345 


4280 


4216 


4i53 iogo 


402Q 

4028 


^ 


385o 


3792 


3734 


3677 


II 


12 


4344 


<279 
4278 


42i5 


4i52 


.1089 
4088 


3967 


3849 


3791 


3733 


3677 


12 


i3 


4343 


42x4 


4i5i 


4027 


3966 


3907 


3848 


3790 


3732 


3676 


i3 


i4 
i5 


4342 
4341 


4277 
4276 


42i3 
4212 


4i5o 
4 149 


4087 


4026 


3965 


3906 


3847 
3846 


3789 
3788 


3731 


3675 
3674 


i4 
i5 


4086 


4025 


3964 


3905 


3730 


i6 


4340 


4275 


42 II 


4i47 


4o85 


4024 


3963 


3904 


3845 


3787 


3720 
3728 


3673 


i(> 


17 


4339 


4274 


4210 


4i46 


4o84 


4o23 


3962 


3903 


3844 


3786 


3672 


17 


i8 


4338 


4273 


4209 


4i45 


4o83 


4022 


3961 


3902 


3843 


3785 


3727 


3671 


lb 


19 
20 


4336 


4271 


4207 
4206 


4i44 


4082 


402I 


3960 


3901 


3842 


3784 


3727 


3670 


19 
20 


4335 


4270 


4i43 


4o8i 


4020 


%u 


389? 


384 1 


3783 


3726 


366? 


21 


4334 


4260 


42o5 


4i42 


4080 


4019 


384o 


3782 


3725 


21 


22 


4333 


4268 


4204 


4i4i 


4070 
4078 


4018 


3957 


3839 


3781 


3724 


3667 


22 


23 


4332 


4267 


42o3 


4i4o 


4017 


3956 


3897 


3838 


3780 


3723 


3666 


23 


24 

25 


433 1 


4266 
4265 


4202 
4201 


4i39 


4077 


4oi6 


3955 


3896 


3837 
3836 


3779 


3722 
3721 


3665 
3664 


24 
25 


433o 


4i38 


4076 


4oi5 


3954 


3895 


3778 


26 


.4329 


4264 


4200 


4i37 


4075 


40 14 


3953 


3894 


3835 


3777 


3720 


3663 


26 


27 


4328 


4263 


4199 


4i36 


4074 


4oi3 


3952 


3893 


3834 


3776 


371Q 


3663 


27 


28 


4327 


4262 


4i9« 


4i35 


4073 


4012 


3951 


3892 


3833 


3775 


371a 


3662 


28 


29 

3o 


4326 


4261 


4197 


4i34 


4072 
'4071 


4oii 
4oio 


3950 


3891 


3832 


3774 


3717 


366i 


29 

3o 


4325 


4260 


4196 


4i33 


3949 

3948 


3890 


383 1 


3773 


3716 


3^36o 


3i 


4323 


4259 


4195 


4i32 


4070 


4009 
4oo8 


3889 
3888 


383o 


3772 


3715 


3659 
3658 


3i 


32 


4322 


42 58 


4194 


4i3i 


4^ 


3947 


3829 
3828 


3771 


3714 


32 


33 


4321 


4256 


4193 


4i3o 


4007 


3q46 


3887 


3770 


3713 


3657 


33 


34 
35 


4320 

4319 
43i8 


4255 
4254 


4192 


4129 


4067 
4066 


4oo6 


3945 
3944 


3886 


3827 


3769 


3712 


3656 
3655 


34 
35 


4lQI 


4128 


4oo5 


3885 


3826 


3768 


3711 


36 


4253 


4189 


4127 


4o65 


4oo4 


3943 


3884 


3825 


3768 


3710 


3654 


36 


37 


43i7 


4252 


4 188 


4126 


4064 


4oo3 


3942 


3883 


3824 


3767 


3709 


3653 


. 37 


38 


43i6 


425i 


4187 


4i25 


4o63 


4002 


3941 


3882 


3823 


3766 


3709 
3708 


3652 


38 


39 
4o 


43i5 


425o 
4249 


4 186 


4124 


4062 
4o6i 


4001 


3940 
3939 


388 1 


3822 

3821 


3765 


365* 


.39. 
40 


43i4 


4i85 


4122 


4ooo 


388o 


3764 


3707 


365o 


4i 


43i3 


4248 


4i84 


4l21 


4c)6o 


3999 


3938 


3870 
3878 


3820 


3763 


3706 


3649 


4i 


42 


43ii 


4247 


4i83 


4 1 20 


4059 
4o58 


3998 


3937 


3820 


3762 


3705 


3649 


42 


43 


43io 


4246 


4182 


4119 


3997 


3936 


3877 


3819 
38i8 

3817 


3761 


3704 


3648 


43 


44 
45 


4309 
43o8 


4245 


4r8i 
4 180 


4ii8 
4117 


4o56 


3996 


3935 
3934 


3876 


376a 
3759 


3703 


3647 


44 
45 


4244 


4o55 


3995 


3875 


370? 


3646 


46 


4307 


4243 


4179 


4ii6 


4o54 


3993 


3933 


3874 


38i6 


3758 


3701 


3645 


46 


47 


43o6 


4241 


4i7« 


4ii5 


4o53 


3992 


3932 


3873 


38i5 


3757 


3700 


3644 


■ 4i 


48 


43o5 


4240 


4177 


4ii4 


4o52 


3991 


3931 


387a 


38i4 


3756 


.1699 


3643 


48 


49 
5o 


43o4 


4239 


4176 


4ii3 


4o5i 


3990 


3930 


3871 


38i3 
38i2 


3755 


3598 


3642 


49 
5o 


43o3 


4238 


4175 


4ii2 


4o5o 


l$t 


?929 
3928 


3870 


3754 


3697 


364 1 


5i 


43o2 


4237 


4174 


4iii 


4049 
4o48 


3869 
3868 


38ii 


3753 


3696 


364P 


5i 


5i 


43oi 


4236 


4173 


4iio 


3987 


3927 


38io 


3752 


3695 


3639 


52 


53 


43oo I 4235 


4172 


4109 
4108 

4107 


4o47 


3986 


3926 


3867 


3809 


3751 


3694 


3638 


53 


54 
55 


4298 


4234 
4233 


4i7> 

4169 
4i68 


4o46 


3985 
3984 


3925 


3866 


38o8 


3750 


3693 


3637 


54. 
55 


4297 


4o45 


3924 


3865 


3807 


3749 
3748 


3693 


3636 


56 


4296 


4232 


4io6 


4o44 


3983 


3923 


3864 


38o6 


3692 


3635 


56 


57 


4295 


423i 


4167 


4io5 


4043 


3982 


3922 


3863 


38o5 


3747 


3691 


3635 


57 


58 


4294 


423o 


4166 


4io4 


4o42 


3981 


3921 


3862 


38()4 


3746 


3690 
3689 


3634 


58 


59 


4293 


4229 


4i65 


4io3 


404 1 


3980 
P 11' 


3920 
10 12' 


386 1 


38o3 
P 14' 


3746 
1 15' 


3633 




P()' 


,07, 


1°8' 


1° 13' 


P 16' 


P17' 
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TABLE XXIL 
Proportional Logarithms. 



|Pagel39 



S. 

O 
I 
2 

3 

_£ 

5 



7 
8 



lO 

II 

12 

i3 
_M 

i5 
i6 

17 
i8 

i?. 

20 
31 
22 
23 

ii 
25 

26 

28 

i9_ 
3o 
3i 

32 

33 
34_ 

35 
30 

37 
38 

J9. 
40 

4i 
42 
43 

45. 
46 
4i 
48 

5o 
5i 

52 

53 
54 

■55" 
56 

57 
58 

^•9 



h 



m 
18 



3632 
363i 
363o 
3629 
3628 



3627 
3626 
3625 
3624 
3623 



3623 
3622 
3621 
3620 
3619 



36i8 

36i7 
36i6 
36i5 
36i4 



36i3 
36i2 
36ii 
36io 
36io 



3609 
36o8 
36c7 
36o6 
36:^5 



1^ 






3()o4 
36o3 
36()2 
36or 
36oo 



0^99 
3598 

3598 

3597 

3596 



3595 
3594 
3593 
359P. 
3591 



3590 
3589 
3588 

3587 
3587 

3586' 
3585 
3584 
3583 
3582 



358i 
358o 

3579 
3578 

3577 



3576 
3576 
3575 

3574 
3573 



3572 
3571 
3570 
3569 
3568 



3567 
3566 
3565 
3565 
3564 



3563 
3562 
356i 
356o 
3559 



3558 

3557 
3556 
3555 
3555 



3554 
3553 
3552 
355i 
355o 



3549 
3548 

3547 
3546 
3545 



3545 

3544 
3543 
3542 
3541 



3540 
3539 
3538 
3537 
3536 



3535 
3535 
3534 
3533 
3532 



353i 
353o 
3529 
3528 
3527 



3526 
3525 
3525 
3524 
3523 



/* m 



Li:: 



)0 ip/ lo ^ly 



3522 

3521 
3520 
35 1 
35 



\t 



35i7 
35i6 
35i5 
35i5 
35i4 



35i3 
35i2 
35ii 
35io 
3509 



35o8 
3507 
35o6 
35o6 
35o5 



35o4 
35o3 
35o2 
35oi 
35oo 



3499 
3498 

3497 
3497 
3496 



3495 
3494 
3493 
3492 
3491 



0490 

3489 

3488 

3488* 

3487 



3486 
3485 
3484 
3483 
3482 



3481 
3480 
3480 
3479 
3478 



3477 
3476 

3475 
3474 
3473 



3472 
3471 
3471 
3470 
3469 



k m 
P21' 



3468 
3467 
3466 
3465 
3464 



3463 
3463 
3462 
3461 
3460 



3459 
3458 

3457 
3456 
3455 



3454 
3454 
3453 
3452 
345 1 



345o 

3449 
3448 

3447 
3446 



3446 
3445 
3444 
3443 
3442 



344 r 
3440 
3439 
3438 
3438 



3437 
3436 
3435 
3434 
3433 



h m 



3432 
343 1 
343 1 

343o 
3429 



3428 
3427 
3426 
3425 
3424 



r ^CK 



3423 
3423 
3422 
3421 
3420 



3419 
3418 

3417 
34 r6 

34i5 



34i5 
34i4 
34 13 
3412 
3411 



3410 
3409 
34d8 
34^8 
3407 



3406 
34o5 
340:^ 
34o3 
3402 



3401 
3400 
3400 
3399 
3398 



3397 
3396 
3395 
3394 
3393 



3393 
3392 
3391 
3390 
3389 



3388 
3387 
3386 
3386 
3385 



3384 
3383 
3382 
338 1 
338o 



3379 
3379 
3378 

3377 
3376 



3375 

3374 

3373 

3372 

*3372 



3371 
3370 
3369 
3368 
3367 



3366 
3365 
3365 

3364 
3363 



r 21' 1°22' 



h m 
P23' 



3362 
336i 
336o 
335o 
3358 



3358 
3357 
3356 
3355 
3354 



3353 
3352 
335 1 
335 1 
335o 



3349 
3348 

3347 
3346 
3345 



3345 

3344 
3343 
3342 
3341 



3340 
3339 
3338 
3338 
3337 



3336 
3335 
3334 
3333 
3332 



3332 
333 1 
333o 
332 
332 



3327 
3396 
3325 
3325 
3324 



3323 

3322 
332! 

3320 
33f9 



3319 
33i8 
33 17 
33i6 
33i5 



33 f 4 
33i3 
33i3 
33i2 
33ii 



r '.3 



h m 



33 10 
3309 
33o8 
33o7 
33o6 



33o6 
33o5 
33o4 
33o3 
33o2 



33oi 
33oo 
33oo 
3299 
3208 



3297 
3296 
3295 
3294 
3294 



3293 
3292 
3291 
3290 
3289 



3288 
3288 
3387 
3286 
3285 



3284 
3283 
3282 
3282 
3281 



3280 
3270 
3278 
3277 
3276 



3276 
3275 
3274 
3273 
3272 



3271 
3270 
3270 
3269 
3268 



3267 
3266 
3265 
3265 
3264 



m 



P 25' 



3263 
3262 
3261 
3260 
3259 

7"o^ 



3259 

3258 
3257 
3256 
3255 



3254 
3253 
3253 

3252 

325i 



325o 
3249 
3248 

3247 
3247 



3246 
3245 

3244 
3243 
3242 



3242 

3241 

3240 

323 

323 



8237 
3236 
3236 
3235 
3234 



3233 

3232 

323 1 
323i 
323o 



322 
322 

3227 
3226 

3225 



3225 

3224 

3223 
3222 
3221 



0220 
3220 

3219 

3218 
3217 



3216 
32i5 
32i4 
32i4 
32i3 



3212 
3211 

3210 
3209 
3209 



h m 
P26' 



3208 
3207 
3206 
32o5 
32o4 



3 204 
32o3 
3202 
320 1 
3200 



98 

97 
96 



95 
94 

93 
92 



91 



88 



87 
86 
85 

84 
83 



83 
82 
81 
80 

79 



78 
78 
77 
76 
75 



74 
73 
73 
72 

71 



70 
69 
68 
68 
67 



e>6 

65. 

64 
63 
63 



t)2 
61 
60 
59 

58 



A m 
P27' 



58 

57 
56 

55 

54 



53 

53 

52 

5i 
5o 



48 

47 
46 



45 
44 
43 
43 
42 



4i 
40 
39 
38 
38 



37 
36 
35 
34 
33 



33 

32 

3i 
3o 
29 



27 
26 

25 



24 

24 
23 
22 
21 



20 
9 



2 
1 

O 

O 

09 



k m ' /: m 
JO 28/ p Qjy 



3io8 
3io7 
3io6 
3io5 
3io5 



3io4 
3!o3 
3 1 02 
3ioi 
3ioi 



3ioo 
3099 
3098 
3097 
3096 



3096 
3095 
3094 
3093 
3092 



8091 
8091 
3090 
3o8q 
3o8 



3087 
3087 
3o86 
3o85 
3o84 



3o83 
3082 
3082 
3()8i 
3o8o 



3079 
3078 
3078 
3077 
8076 



3075 
3074 
8078 
8073 
8072 



8071 
8070 
3069 
8069 
3o68 



8067 
3o66 
3o65 
3o65 
3o64 



3o63 
8062 
3o6i 
3<)6o 
3c>6o 



3o59 
3o58 
3o57 
3o56 
3o56 



3o55 

3o54 
3o53 
3o52 
3o52 



3o5i 
3<»5o 
3o49 
3o48 

3o47 



3(>47 
3o46 

3o45 

3o44 
3o43 



3o43 
3o42 

3o4i 
3o4o 
8089 



8089 
3o38 
8087 
3o36 
3o35 



3o34 
3p34 
3o33 
8082 
3o3i 



3o3o 
3o3o 
8029 
8028 
8027 



3026 
8026 
3o25 

8024 
3()23 

3o22 
3o22 

3o2i 

3020 

3or9 



3oi8 
3oi8 
8017 
3oi6 
3oi5 



o 
I 

2 
;i 
4 



3oi4 

3oi4' 

3oi3 

3oi2 

3oii 



1° 25' 1° 26' 1° 27' r 28'ir 29^ 



5 
6 

7 
8 



10 
II 

T2 
l3 

i4 



i5 
16 

17 
18 

J9_ 
20 
21 
22 

23 
24_ 

25 

26 
27 
28 

i9_ 
3o 
3i 

32 

33 
34 

35 
36 

37 
38 

39 



40 
4i 
42 
43 

44 



45 

46 

47 
48 

49 



5o 

5i 

5u 

53 

54 

55" 

5i. 

57 
58 

h. 

S. 
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Proportional Logartthms. 



o 
I 

2 

3 
± 

5 
6 

7 
8 



lO 

II 

12 

i3 

_Ll 

i5 
i6 

17 
i8 

22. 

20 
21 
22 
23 
2£ 

25 
26 

27 

28 
29^ 

3o 
3i 

32 

33 
M_ 

35 
36 

37 
38 

40 
4i 
42 
43 
44 

45 
46 

47 
48 

49 

'So 

5i 

52 

53 

_54_ 

55 
56 

57 

58 
S. 



P3(y 



3oio 
3009 
3ooo 
3oo8 
3oo7 



3oo6 
3oo5 
3oo5 

3oo4 
3oo3 



k m 
P3F 



3oo2 
3ooi 
3ooi 
3ooo 
2999 



2998 
2997 
2997 
2996 
2995 



29'y4 
2^93 
2993 
2992 
2991 



2990 
2989 
2989 
2988 
2987 



2986 
2985 
2985 
2984 
2983 



2982 
2981 
2981 
2980 
2979 



2978 
2977 
2977 
2976 
2975 



2974 
2973 
2973 
2972 
2971 



2962 
2962 
2961 
2960 
2959 



2958 
2958 

2957 
2956 
2955 



2954 
2954 
2953 
2952 
2951 



2960 
2950 

2949 
2948 
2947 



2946 
2946 
2945 

2944 
2943 



2942 
2942 

2941 
2940 
2939 



2939 
2938 
2937 
2936 
293*) 



2935 
2934 
2933 
2932 
2931 



2931 
2930 
2929 
2928 
2927 



2927 
2926 
2925 
2924 
2924 



2970 
2969 
2969 
2968 
2967 



2966 
2965 
2965 

2964 
2963 



vs(y 



2923 
2922 
2921 
2920 
2920 



291 

391 

2917 

2916 

2916 



1^31 



h m 

pas' 



2916 

2914 
2913 
2912 
2912 



2911 
2910 
2909 
2900 
2900 



2907 
2906 
2905 
2905 
2904 



2903 
2902 
2901 
2901 
2900 



2899 
2898 
2898 
2897 
2896 



2895 
2894 
2894 
2893 
2892 



2891 
2891 
2890 
2889 
2888 



2887 
2887 
2886 

2885 
2884 



2883 
2883 
2882 
2881 
2880 



2880 
2879 
2878 

2877 
2876 



2876 
2875 
2874 
2873 
2873 



2872 
2871 
2870 
2869 
2869 



1° 39 



1° Siyr 34' 



2868 
2867 
2866 
2866 

2865 



2m4 

28f)3 
2862 
2862 
2861 



2860 
2859 
2859 
2858 
2857 



2856 
2855 
2855 

2854 
2853 



2852 
2852 

285 1 
285o 
2849 



2848 
2848 
2847 
2846 
2845 



2845 

2844 
2843 
2S42 
2842 



2841 
2840 
2839 
2838 
2838 



2S37 
2836 
2835 
2835 
2834 



2833 

2832 

283 1 
283 1 
283o 



2821 

2821 

2820 

281 

28 



h m 



:? 



2818 
2817 
2816 
2815 
2815 



2814 
2813 
2812 
281 1 
281 1 



2810 
2800 
2808 
2808 
2807 



2806 
2805 
2805 
2804 
2803 



2802 
2801 
2801 
2800 
2799 



2798 
2798 

2797 
2796 

2795 



2829 
2828 
2828 
2827 
2826 



2825 
2825 
2824 
2823 
2822 



r :W' 



2795 
2794 
2793 
2792 
2792 



2791 
2700 
2789 
2788 
2788 



2787 
2786 
2785 
2785 
2784 



2783 
2782 
2782 
2781 
2780 



2779 
2770 

2778 
2777 
2776 



2775 
2775 
2774 
2773 
2772 



2772 
2771 

2770 
2769 
2769 



2768 

2767 
2766 
2766 
2765 



2764 
2763 
2763 
2762 
2761 



2760 
2760 
2750 
2756 

2757 



2756 

2756 
2755 

2754 
2753 



2753 
2752 

2751 
2750 
275c 



r34' 



274q 
2748 

27^7 
2747 
2746 



2745 
2744 
2744 
2743 

2742 



2741 
2741 
2740 
2739 
2738 



2738 
2737 
2736 
2735 
2735 



2734 
2733 
2732 
2732 
2731 



1*>35' 



A m 
1°36' 



2730 

2729 
2729 
2728 

2727 



A tn 
1^37^ 



2726 
2725 
2725 

2724 
2723 



2722 
2722 
2721 
2720 
2719 



2710 
2710 
2717 
2716 
2716 



2715 

2714 
2713 
2713 
2712 



271 1 
2710 
2710 
2709 
2708 



2707 
2707 
2706 
2705 
2704 



2703 
2702 
2701 
2701 



2700 
2699 
2698 
2698 
2697 



2696 
2695 
2695 

2694 
2693 



2692 
2692 
2691 
2690 
2689 



2689 
2688 
2687 
2687 
2686 



2685 
2684 
2684 
2683 
2682 



2681 
2681 
2680 
2670 

2678 



"26^ 
2677 
2676 
2675 
2675 



2674 
2673 
2672 
2672 

2671 



2670 
2669 
2669 
2668 
2667 



A m 
P38' 



m 



2640 
2640 
2639 
2638 
2638 



2637 
2636 
2635 
2635 
2634 



2633 

2632 
2632 

263 1 
263o 



2629 
2629 

2628 
2627 
2626 



2626 
2625 
2624 
2624 
2623 



2666 
2666 
2665 I 
2664 I 
2663 



2663 
2662 
2661 
2660 
2660 



P36- 



2659 
2658 
2657 
2657 
2656 



2655 
2655 
2654 
2653 

2.652 



2652 

2661 
265o 
2649 
2649 



2648 

2647 
2646 
2646 
2645 



2644 
2643 
9643 
2642 
2641 



1° 37' 



2622 
2621 
2621 
262c 
2619 

■2618" 
2618 

2617 
26 r 6 

2615 



2616 
26t4 
2613 
2612 

26[2 



2611 
2610 
2610 
26<")9 
2608 



2607 
2607 
2606 
2605 
2604 



2604 
2603 
2602 
2601 
2601 



2600 
2599 
2599 
2598 
2597 



A 
P 39' 



A m 



rss' 



2596 
2596 
2595 
2594 
2593 



2593 
2592 
2591 
2591 
2590 



2589 

2588 
2588 
2587 
2586 



2585 
2585 
2584 
2583 
2583 



2582 

258i 
258o 
258o 
2579 



2578 
2577 
2577 
2576 
2575 



2574 
2574 
2573 
2572 
2572 



2571 
2570 
2569 
2569 
2568 



a 567 
2566 
2566 
2565 
2 564 



2564 
2563 

2562 

256i 
256i 



256o 
2559 
2559 
2558 
2557 



2556 
2556 
2555 
2554 
2553 



2553 

2552 

255i 
255i 
255o 



2549 
2548 
2548 

2547 
2546 



2545 
2545 

2544 
2543 
2543 



2542 
254 1 
2540 
254o 
2539 



2538 
2538 
2537 
2536 
2535 



2535 
2534 
2533 
2533 

2532 



253! 

253o 
253o 
2529 
2528 



2527 
25?7 
2536 
25?5 

2525 



V 39^ 



2524 

2523 
2522 
2522 
2521 



2 5 20 

2520 

25i9 
25ib 
25i7 



25i7 
25i6 
25i5 
25i5 
2514 



25i3 

25l2 
25l2 
25ll 
25lO 



A m 
F 41' 



25lO 

2509 
25o8 
25o7 
25o7 



25o6 
25o5 
25o4 
25o4 
25o3 



25o2 
25o2 

25oi 
25oo 
2499 

2499 
2498 

2497 
2497 

2496 



2495 
2494 
2494 
2493 
2492 

2492 
2491 
2490 

2489 
^89 

2488 

2487 

2487 

2486 

2485 



2485 
2484 
2483 
2482 
2482 



2481 
2480 
2480 
2479 

ilTi 

2477 
2477 
2476 
2475 
2475 



2474 
2473 
2472 
2472 
2471 



2470 
2470 

2469 
2468 
2467 



1° 4(>'iP 41' 



8. 

o 

X 

2 
3 
4 

5 
6 

7 
8 

9 
10 
II 
12 
i3 

i5 
i6 

17 
18 

'9 
20 
21 
22 

23 

24 

25 

26 

27 
28 

29 
3o 
3i 

32 

33 

34 

35" 
36 

37 
38 

?9. 

40 

4i 

42 

43 

44_ 

45 
46 

47 
48 

49. 
'5o 
5i 
5a 
53 
54 

55 
56 

57 
58 

s. 
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Proportional Logarithms. 




Of 


h m 


h m h m 


h m 


h m 


h m 


h m 


k m 


A m \ h m 


h m 


k m 


s, 




s. 


P42' 


P 43-' 1° 44' 


V45f 


P46' 


P47 


P48' 
2218 


1°49' 


PW 


psr 


P5jy 


P53' 


o 


2467 1 2424 2382 


234 1 


23oo 


2259 

2258 


2178 


2x39 


2099 


2061 


2022 


I 


2466 


2424 1 2382 


2340 


2290 

2298 


2218 


2178 


2x38 


2099 


2060 


202 X 


1 


2 


2465 


2423 1 238i 


2339 


2258 


2217 


2177 


2x37 


2098 


2059 


202I 


2 


3 


2465 


2422 1 238o 


2339 
2338 


2298 


2257 


2216 


2176 


21^7 


2098 


2o5o 
2o58 


2020 


3 


4 

5 


2464 


2422 


238o 


2297 


2256 


2216 


2176 


2136 


2097 


2019 

2019 
20x8 


4 
5 


2463 


2421 


237Q 


2337 


2296 


2256 


22l5 


2175 


2i36 


2096 


2057 


6 


2462 


2420 


2378 


2337 


2296 


2255 


2214 


2174 


2i35 


2696 


2057 


6 


7 


2462 


2419 


2378 


2336 


2295 


2254 


2214 


2174 


21 34 


2095 


2o56 


2017 


7 


8 


2461 


2419 


2377 


2335 


2294 


2253 


22l3 


2173 


2i34 


2094 


2o55 


20x7 


8 


9 


2460 


2418 


2376 


2335 


2294 


2253 


2212 


2172 


2x33 


2094 


2o55 


2016 


9 
10 


lO 


2460 


2417 


2375 


2334 


2293 


2252 


2212 


2172 


2X32 


2093 


2o54 


2016 


II 


2459 
2458 


2417 


2375 


2333 


2292 


225l 


22II 


2171 


2X32 


2092 


2o53 


2ox5 


II 


12 


2416 


2374 


2333 


2291 


225l 


2210 


2170 


2l3l 


2092 


2o53 


2014 


.12 


i3 


2458 


241 5 


2373 


2332 


2291 


225o 


2210 


2170 


2i3o 


2091 


2052 


20X4 


i3 


i4 


2457 


241 5 


2373 


233i 


2290 


2249 


2209 


2169 


2x3o 


2090 


2052 


20l3 


i4 
i5 


i5 


2456 


24i4 


2372 


233 1 


22^ 


2249 

2248 


22CS 


2160 


2x29 

2128 


2090 

2089 


205l 


20x2 


i6 


2455. 


24i3 


2371 


233o 


2289 
2288 


2208 


2168 


2o5o 


2012 


16 


n 


2455 


24l2 


2371 


2329 
2328 


2247 


2207 


2167 


2x28 


2088 


2o5o 


201 1 


17 


i8 


2454 


2412 


2370 


2287 


2247 


2206 


2167 


2127 


2088 


2o4o 


20x0 


18 


'9 

20 


2453 


24X1 


2369 
2368 


2328 


2287 


2246 


2206 


2166 


2x26 


2087 


204o 


20x0 


19 
20 


2453 


2410 


2327 


2286 


2245 


22o5 


2i65 


2126 


2086 


2o48 


2009 


31 


2452 


24lO 


2368 


2326 


2285 


2245 


2204 


2i65 


2X25 


2086 


2047 


2000 

'2008 


21 


22 


245 1 


2409 
2408 


2367 


2326 


2285 


2244 


2204 


2164 


2x24 2o85 


2046 


32 


23 


245o 


2366 


2325 


2284 


2243 


22o3 


2i63 


2 1 24 208 5 


2046 


2007 


23 


24 


245o 


2408 


2366 


2324 


2283 


2243 


2202 


2i63 


2123 ^ 2084 


2o45 


.2007 


24 
25 


25 


2449 
2448 


2407 


2365 


2324 


2283 


2242 


2202 


2162 


2X22 


2o83 


2044 


2006 


26 


2406 


2364 


2323 


2282 


2241 


2201 


2161 


2122- 


2o83 


2044 


2oo5 


26 


27 


2448 


24o5 


2364 


2322 


2281 


2241 


2200 


2161 


2X21 


2 08 'J! 


2043 


2oo5 


27 


28 


2447 


24o5 


2363 


2322 


2281 


224o 


2200 


2160 


2x20 


2081 


2042 


3 004 


28 


29 


2446 


2404 


2362 


2321 


2280 


2239 


2199 


2159 


2X20 


208l 


20*42 


2oo3 


29 


3o 


2445 


24o3 


2362 


2320 


2279 


2239 


2198 


2i5q 


2119 


2080 


204l 


2oo3 


3o 


3i 


2445 


24o3 


236i 


2320 


2270 

2-278 


2236 


2198 


2 1 58 


21 18 


2079 


2o4r 


2002 


3i 


32 


2444 


2402 


236o 


2319 
23l8 


2237 


2197 


2x57 


2I18 


2079 


2o4o 


2001 


32 


33 


2443 


2401 


2359 


2277 


2237 


2196 


2 1 57 


2XX7 


2078 


2039 


2001 


33 


34 


2443 


2401 


2359 
2358 


23i7 


2277 

2276 


2236 


2196 


21 56 


21X6 


2077 


2039 


2000 


34 
35 


35 


2442 


2400 


23i7 


2235 


2195 


2x55 


21 16 


20-'7 


2o38 


2000 


36 


2441 


2399 


2357 


23i6 


227S 


2235 


2194 


2x55 


211:) 


2076 


2o37 


1999 


36 


37 


2441 


2398 


2357 


23i5 


2274 


2234 


2194 


2x54 


2Il5 


2075 


2037 


1998 


37 


38 


2440 


2398 


2356 


23i5 


2274 


2233 


2193 


2x53 


2x14 


2075 


2o36 


1998 


38 


39 


2439 


2397 


2355 


23i4 


2273 


2233 


2192 2i53 


2Il3 


2074 


2o35 


1997 


39 

4o 


4o 


2438 


2396 


ii355 


23l^ 


2272 


2232 


2192 


2X52 


21X3 


2073 


2o35 


1996 


4i 


2438 


23o6 


2354 


23i3 


2272 


223l 


2191 


2l5l 


21 12 


2073 


2o34 


1996 


4i 


42 


2437 1 2395 


2353 


23l2 


2271 


223l 


2190 


2x5l 


2IIX 


2072 


2o33 


1995 


42 


43 


2436 K 23 >4 


2353 


23 1 I 


2270 


223o 


2190 
2189 

2188 


2i5o 


21 II 


2072 


2o33 


X994 


4^ 


44 
45 


2436 


23v;4 


2352 


23 II 


2270 


2229 


2149 


2110 


2071 


2o32 
:^o32 


1994 


44 


2435 


2393 


235 1 


23lO 


2260 


2220 
2228 


2i4q 


2109 


2070 


1993 


45 


46 


2434 


2392 


235o 


2309 


2268 


2188 


2148 


2109 


2070 


2o3i 


1993 


46 


47 


2433 


2391 


235o 


2309 


2268 


2227 


2187 


2147 


2108 


2069 


2o3o 


X992 


47 


48 


2433 


2391 


2349 


23o8 


2267 


22^17 


2186 


2x47 


2107 


2068 ) 


2o3o 


I99X 


48 


49 


2432 


2390 


2348 


23o7 


2266 


2226 


21O6 


2 1 46 


2107 
2106 


2068 


2029 


X99I 


49 
5o 


5o 


243 1 


238q 


2348 


23o7 


2266 


2225 


2i85 


2145 


2067 


2028 


X900 


5i 


243 1 238^ ! 


2347 


23o6 


2265 


2225 


2184 


2145 


2io5 


2066 


2028 


X989 


5i 


52 


2430 


2388 ' 


2346 


23o5 


2264 


2224 


2184 


2x44 


2io5 


3066 


2027 


:g? 


52 


53 


2429 


2387 


2346 


23o4 


2264 


2223 


2i83 


2x43 


aio4 


2o65 


2026 


53 


54 
55 


2429 


2387 


2345 


23o4 


2263 


2223 


2182 


2143 


2io3 


'ii^4 


2026 


1987 


54 

55 


2428 


2386 


2344 


23o3 


2262 


2222 


2:82 


2l42 


2io3 


2064 2025 


1987 


56 


2427 


2385 


2344 


2302 


2262 


2221 


2181 


!2l4l 


21C2 


2o63 


2025 


1986 


56 


57 


2426 


2384 


2343 


2302 


2261 


2220 


2J80 


2i4x 


2101 


2062 


2024 


1986 


57 


58 


2426 


2384 


2342 


23oi 


2260 


2220 


2180 


2i4o 


2XOX 


2062 


2t)23 


1985 


58 


59 
S. 


2425 


2383 


2342 


23oo 


2260 2219 I 


2179 


2x39^ 


2x00 


206 X 


2023 


1984 


39 
S. 


P42' 


P43' 


1044/ 


IM-y 


1°46' 


1047/ 


1°48^ 


^49' 


r 5(y 


psr 


psa' 


P 53' 
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TABLE XXII. 



Proportional Logarithms. 



S. 

o 

1 

2 

3 

5 

6 

7 
8 

9 
lu 
II 

12 

i3 
14 

i5 
i6 

17 
i8 

'9 

20 
21 
22 
23 

24 

25 
26 

27 
28 

^9 
3o 
3i 

32 

33 

?1 
"35 
36 

37 
38 

^9. 

4o 

4i 

42 

43 
44 

45 
46 

47 
48 

ii. 
5o 
5i 

52 

53 
54 

IT 

56 

57 
58 

LL 



A m 
1°54' 



984 
983 
982 
982 
981 



981 
980 

979 



977 

977 
976 
975 
975 



974 
974 
973 
972 
972 



h m 



971 
970 
970 



968 
967 
967 

966 

965 



965 

964 
963 

963 
963 



962 
961 
960 
960 

959 



958 
958 
957 
956 
956 



955 
955 

954 
953 
953 



952 
95 1 
95 1 
950 
9J0 



94o 
948 
948 

947 
946 



P54' 



946 
945 
944 
944 
943 



943 
942 

941 
941 
940 



939 

938 
937 



936 
936 
935 
934 
934 



933 
933 
932 
931 
931 



9J0 
929 
929 
928 
92S 



927 
926 
926 
925 
924 



A m 



924 
923 
923 
922 

9^ 

921 I 

920 , 
919 
910 
018 



918 
917 
916 j 
916 
915 



914 
914 
9i3 
9i3 
912 



911 
911 
910 
909 
909 



1^55' 



908 
908 
907 
906 
906 



905 
904 
904 
903 
903 



902 
901 
901 
900 

899 



890 

898 

897 
896 



896 
895 
894 
894 
893 



893 
892 
891 
891 
890 



889 
889 
888 
888 
887 



886 
886 
885 
884 
884 



883 
883 

882 

881 
881 



880 
880 

87Q 
878 
878 



877 
876 

876 
875 
875 



874 
873 
873 
872 

871 



P56' 



A m 
1°57' 



871 
870 

870 

869 

868 



868 
867 
867 
866 
865 



865 
864 
863 
863 
862 



862 
861 
860 
860 
859 



859 
858 
857 
857 
856 



855 
855 
854 
854 
853 



852 
852 
85i 
85o 
85o 



849 
849 
848 

847 
847 



846 
646 
845 
844 
644 



843 
843 
842 
84 1 
84 1 



840 
839 
839 
838 
838 



837 
836 
836 
835 
835 



A 7A 

P58' 



1°57' 



834 
633 
833 
832 
83 1 



83 1 
83o 
83o 
829 
828 



828 
827 
82-7 
826 
825 



825 
824 
823 
823 
622 



822 
821 
620 
820 
819 



819 
818 
817 

817 
816 



816 
8i5 
8i4 
8i4 
8i3 



812 
812 
811 
811 
810 



809 
809 
808 
808 
807 



806 
806 
8o5 
8o5 

804 



8o3 
8o3 
802 
802 
801 



800 
800 

798 



A m 
P59' 



797 

1796 
795 
795 



794 

794 
793 
792 
792 



791 
791 



789 



788 
788 

787 
786 

786 



785 
785 

784 

783 
783 



782 
781 
781 
780 
780 



779 
778 
778 
777 
777 



776 
775 
775 
774 
774 



773 
772 
772 
771 
771 



770 
769 



768 



767 
766 
766 
765 
765 



764 
763 
763 
762 
762 



A m 
UP 0' 



l°o8' l°59' 



761 
760 
760 
759 
759 



A m 
7P V 



758 

757 
757 
756 
755 



755 
754 
754 
753 
752 



•752 

75i 

75i 
75o 

749 



74 
74 
748 

747 
746 



746 
745 
745 
744 
743 



743 
742 
742 
74i 
740 



740 
739 
73o 
738 
737 



737 
736 

736 

735 

734 



734 
733 
733 
732 
73i 



73i 
736 
730 
729 
728 



728 

727 

727 
726 

725 



725 
724 
724 
723 
722 



722 
721 
721 
720 
719 



710 
718 
718 
717 
7J7 

716 
7i5 
7i5 
714 
714 



7i3. 

712 

712 

711 

711 



710 
709 
700 
708 
708 



707 
706 
706 
7o5 
7o5 



704 
7o3 
7o3 
702 
702 



701 
700 
700 
699 
699 



698 
697 
697 
696 
696 



695 
694 
694 
693 
693 



00 ()/ 



692 

692 

691 

1690 

1690 



2° 1 



686 
686 
685 
684 
684 



683 
683 
682 
681 
681 



680 
680 
670 
678 
67jB_ 

677 
677 

676 

676 

675 



674 
674 
673 
673 
672 



671 
671 
670 
670 
669 



668 
668 
667 
667 
666 



665 
665 
664 
664 
663 



663 
662 
661 
661 
660 



660 

65 

65 

658 

657 



657 
656 
655 
655 

654 



A m I A m 

689 
689 
688 
687 
687 



2° 2 



654 
653 
652 
652 
65 1 



65i 
65o 
65o 

649 
648 



A m 

2*> 4' 



648 

647 
647 
646 
645 



645 
644 
644 
643 
643 



642 
64 1 
64i 
64o 
64o 



639 
638 ' 
638 I 
637 
637 



636 
635 
635 
634 
634 



633 
633 
632 
63 1 
63 1 



63o 
63o 
629 
628 
628 



627 
627 
626 
626 
625 



^24 
624 
623 
623 
622 



621 
621 
620 
620 
619 



619 
618 
617 
617 
616 



616 
6i5 
614 
6i4 
6i3 



6i3 
612 
612 
611 
610 



610 
609 
609 
608 
607 



607 
606 
606 
6o5 
6o5 



604 
6o3 
6o3 
602 
602 



601 
600 
600 
599 

599 



598 
598 

597 
596 

596 



595 
595 

594 
593 
593 



592 
592 
591 
591 
590 



589 
589 
588 
588 
587 



587 
586 
585 
585 
584 



jjo 3^ 2° 4 



o 

I 

2 
3 

5 
6 

7 
8 

9 
10 
II 
12 
i3 

ii 
r5 

16 

'17 
18 

'9 
20 
21 
22 

23 
25 

26 

27 
28 

39 
3o 
3i 

32 

33 
M_ 

35 
36 

37 
38 

i?_ 

4o 

4i 
42 
43 
j44_ 
45 

4e> 

4i 
48 

j49 
5o' 
5i 

52 

53 
_54 

55 
56 

57 
58 

S. 



TABLE XXII. i«^ "» 
Froportional Logarithms. 


S. 

o 

I 
a 
3 
4 

5 
6 

7 
8 

9 

lO 

II 

12 

i3 
i4 

i5 
i6 

<7 
i8 

»9 

20 
21 
22 
23 
24 

25 
26 

27 
28 

29 

3o 
3i 

32 

33 
34 

35 
36 
3- 
38 
39 

40 
4i 
42 
43 
44 

45 
46 

47 
48 

49 
5o 
5i 

52 

53 
54 

55 
56 

57 
58 

59 

S. 


k m 


A m 
2^ & 


h m 


k m 


h m 
2^ 9^ 


h m 

2^i(y 


A m 
2^11' 


h m 

2° 12 


A m 
2^13' 


A m 
2^14^ 


k m 
^19 


si 


I 

a 
3 
4 

5' 
5 

7 
S 

9 

10 
II 
12 
,3 
i4 

i5 
16 

17 
,8 

19 
ao 
ai 
22 

23 

24 

25 

26 

27 
28 

^9 

3o 
3i 

32 

33 
34 

35 
36 

37 
38 

39 

4u 

4i 
42 
43 
44 

45 
46 

47 
48 

49 
5o 
5i 

52 

53 
54 

55 
56 

57 
58 

59 


i584 
1 583 
1 582 
1 58a 
i58i 


i54q 
1 548 
1 548 

1 547 
i547 


i5i5 
i5i4 
i5i4 
i5i3 

l5l2 


i48i 
i48o 

1479 

1479 
1476 


1447 
i446 

1446 

1445 

1445 


t4]3 
i4i3 
14:2 
1412 
i4ii 


i38o 
1379 

I37I 
1378 


,347 
i346 
,146 
,345 
,345 


,3i4 
i3i4 
,3i3 
i3i3 

,3,2 


1282 
,281 

128, 
1280 
,280 


1249 
ia4o 
1248 
1248 

1247 


i58i 
i58o 
i58o 
i570 
1578 


1 546 
1 546 
1 545 
i544 
1 544 


l5l2 

i5ii 
i5ii 
i5io 
i5io 


1478 
i477 
i477 
1476 
1476 


144.^ 
1443 
1443 
1442 
1442 


i4M 

i4io 

1409 

:13 


i377 

i377 
1376 
1376 
1 375 


i344 
i344 
,343 

,343 
i342 


i3i, 
,3ii 

i3io 
i3,o 
,309. 


,276 

1277 
1277 

1276 

1276 
1275 
,275 
,274 


1247 
1246 
1246 
124s 
1245 


1578 

»^ 
1 577 
1576 
1576 


1543 
i543 
i542 
1542 
i54i 


i5o9 
i5o8 
i5o8 

i5o7 
i5o7 


1475 
1474 
1474 
1473 
1473 


i44i 
i44i 
i44o 
i44o 
1439 


i4o8 
1407 

1407 
i4o6 
i4o6 

]4o5 

i4o4 
i4o4 
i4o3 
i4o3 


i374 
x374 
1373 
1373 
1372 


,342 
i34i 
i34o 
1 340 
,339 


,3c)9 
,3o8 
,3o8 
,3o7 

i3o7 


1244 
1243 
1243 
ia4a 
124a 


1575 
1 574 
• 574 
1^3 
1573 


i54o 
1 540 
1539 
1539 
i538 


i5o6 
i5o6 
i5o5 
i5o4 
i5o4 


1472 
1472 
i47» 
1470 

1470 


i438 
i438 

1437 
1437 
i436 


1372 
1371 
,371 
1370 

1370 


,338 
,337 
,337 


i3o6 

i3<)6 
i3o5 
f3o4 
/3o4 


1274 
,273 
,273 

1272 

1271 


i24r 
1241 

1240 

,24<; 
,239 

1239 

,238 
1238 

1237 
1237 


1572 

1571 

.571 
1570 

1570 


i538 
1537 
i536 
i536 
1 535 


i5o3 

i5o3 

l502 

i5o2 
i5oi 


1469 

I468 
i468 

1467 


i436 
1 435 
1435 
1434 
,433. 


1 402 
i4o2 
i4oi 
i4oi 
1 400 


i368 
1367 
,367 


,336 
,335 
i335 
,334 

i334 


,3o3 
,3o3 
j3o2 

l302 

,3o, 


,27, 
,270 

,270 
1269 

1269 


i569 

i567 
i567 


i535 
i534 
1 534 
i533 
i532 


i5oo 
i5oo 

1499 
1499 


1467 
1466 
1 465 
1465 
1464 


1433 
1 432 
1432 
i43i 
i43i 


J399 

1398 
1397 


i366 
i366 
1 365 
,365 
i364 


,333 
,333 
,332 
1 332 
i33i 


,3oi 

,3oo 
,3oo 


1268 
1268 
1267 
1267 
1266 


1236 
1235 

1235 
1234 

,23.1 


i566 
i566 
1 565 
i565 
i564 


1 532 
i53i 
i53i 
i53o 
i53o 


1498 
1497 
1496 
1496 

1495 


i464 
1 463 
i463 
1462 
i46i 


i43o 
1429 
»429 
1428 
1428 


1397 
1396 
1396 
1395 
1394 


1 363 
1 363 
1 362 
1 362 
i36i 


i33, 
i33o 
1329 
1329 
1 328 


1298 

1297 
,297 

,296 

,296 


,266 
,265 
1264 
1264 
ij63 

»i63 
r262 

I26!> 

}7i'n 

|2t>| 


»233 
1233 

,232 
»232 
123l 


i563 
i563 
1 562 
i562 
i56i 


1529 
1528 
1528 
i527 

1 527 


1495 
,494 

1494 
1493 
1493 


i46t 
i46(> 
i46o 
1459 
1459 


1427 

1427 
1426 
1426 
1425 

1424 
1424 
1423 
1423 
1422 


,394 
1393 
1393 
1392 
1392 


i36i 
i36o 
i36o 
1359 
,359 

,358 
i357 
1357 
1 356 
1 356 


1 328 
i327 
,327 
1 326 
1 326 


1995 
,295 
1294 
,294 
1293 


!:>3» 
i23o 

123o 

1229 
1229 


i56i 
i56o 
1559 


1 526 
1 526 
i525 
1 524 
1 524 


1492 

1491 

1 491 
1490 

1490 


1 458 
1 458 

1457 
i456 
1 456 


,391 
1391 

1 389 


,325 
,325 

1 324 
1 323 
1 323 


^292 
1292 
1291 
1291 
1291^ 


,260 
1260 
1259 


1228 

1227 
1227 
1226 
1226 


1 558 

i557 
1556 
1 556 
1 555 


1 523 
1 523 

1 522 
1 522 
l52I 


1489 
i48o 
i488 
1487 

1487 

i486 
i486 
1 485 
1 485 
1 484 


1455 
1455 
1454 
1454 
i453 


1422 
1421 
1421 
1420 
1419 


i388 
1 388 
1 387 
1 387 
1 386 


,355 
,355 
1 354 
1 354 
i353 


l322 
1 322 
l32, 
,321 
l320 


,29(» 

1989 

,y«9 
1^88 
1288 


1257 * 
1257 

1256 
,256 
,255 


1225 
1225 
1224 
,224 
,223 

1223 
1222 
1222 
1321 
,22, 


1 555 
1 554 
1 554 
1 553 
i552 


1 520 
1 520 

i5i9 
i5i9 
i5i8 


1452 
1452 
i45i 
i45i 
i45() 


1419 
i4i8 
i4i8 
1417 

1417 


1 386 
i385 
i384 
i384 
i383 


1 352 
1 352 
i35i 
,35i 
,35o 


1 320 
i3i9 
13,9 
i3i8 
,3,7 


1287 
1287 
1286 
,285 
,285 


T255 

1254 
1254 
,253 
1253 


1 552 
i55i 
i55i 
i55o 
f55o 


i5i8 

i5i7 
i5i6 
i5i6 
i5i5 

2- u' 


1 483 
1 483 
1482 
1482 
i48i 


i45o 
1449 
1449 
i448 

1447 


i4i6 
i4i6 
i4i5 
i4i4 
i4i4 


1 383 
1 382 
i382 
i38i 
i38i 


i35o. 

1 349 
i34q 
i348 
,348 


i3i7 
i3i6 
i3i6 
i3i5 
i3i5 


1284 
1284 
,283 
,283 
1282 


1252 

1 25a 

I25l 

,25o 

I25o 


laao 
,a,9 
laio 

1218 
iai8 


OP S' 


2^ r 


20 g, 


2^ jy 


2^1(V 


2°1V 


2^ 12' 


2^13^ 


2° 14' 


2^15' 


B. 



1\ ^ « •> . 
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TABLE XXdJr. ' \ :.::'.: 




' 








Proportioaal Logarithms. 








h m 


1 
h m 


k m 


h m 


h m 


h m 


k m 


h m \ h m 


k m 


h m 




S. 
o 


2° 1(1 


^\7' 


V^\& 


^W 


^W 


2° 21' 


2^22' 


2° 23' 


2° 24' 


2^25' 


2^26' 





1217 


1186 


ii54 


II23 


I09I 


1061 


io3o 


0999 


0969 


0939 


0909 


1 


1217 


ii85 


ii53 


1122 


I09I 


1060 


1029 


0999 


0969 


0939 
0938 


0900 
0908 


I 


2 


1216 


1184 


ii53 


1122 


1090 


j 1060 


1029 


0998 


0968 


2 


3 


1216 


1 184 


Il52 


II2I 


1000 
1009 


1059 
io58 


1028 


0998 


0968 


0938 


0908 


3 


4 

5 


I2l5 
I2l5 


u83 


1 1 5a 


II 20 


1028 


0997 


0967 


0937 


0907 


4 

5 


ii83 


iiSi 


I 1 20 


1089 

1088 


io58 


1027 


0997 


0967 


0937 


0907 


6 


I2I4 


1182 


IIDI 


III9 


io57 


1027 


0996 


0966 


0936 


0906 


6 


7 


I2l4 


1182 


ii5o 


WW 


1088 


io57 


1026 


0996 


0966 


0936 


0906 


t 


8 


I2l3 


ij8i 


ii5o 


1087 


io56 


1026 


0995 


0965 


0935 


0905 


6 


9 

10 


:2i3 
1212 


J181 


1 149 


III8 


1087 


io56 


1025 


0995 


0965 


0935 


o9(j5 


9 
10 


llttO 


•u4q 


III7 


1086 


io55 


1025 


0994 


0964 


0934 


0904 


II 


121 [ 


1180 


1148 


III7 


1086 


io55 


1024 


0994 


C964 


0934 


o9t)4 


1 1 


13 


1211 


1179 


1148 


II16 


io85 


io54 


I024 


0993 


0963 


0933 


09<>3 


12 


li 


1210 


1 179 


Ii47 


II16 


io85 


io54 


I023 


0993 


0963 


0933 


0903 


i3 


14 
i5 


1210 


1178 


1147 


iii5 


1084 


io53 


I023 


0992 
0992 


0962 

0962 


0932 


0902 


i4 
i5 


1209 


1178 


ii46 


iii5 


1084 


io53 


1022 


0932 


0902 


i6 


1209 


1177 


ii46 


1 1 14 


io83 


io52 


1022 


0991 


0961 


0981 


0901 


16 


I? 


1208 


1177 


1 145 


1114 


io83 


io52 


102 1 


0991 


09(1 1 


0931 


0901 


17 


i8 


1208 


1176 


ii45 


M13 


1082 


io5i 


102 1 


0990 


0960 


0980 


0900 


18 


'9 

20 


1207 


1175 


ii44 


iii3 


1082 


io5i 


1020 


0990 


0960 


0930 


0900 


t9 
20 


1207 


1175 


ii43 


II 12 


1081 


io5o 


1020 


0989 


0959 


0929 


0899 


21 


1206 


I "74 


1143 


1112 


1081 


io5o 


IOI9 


0989 


09^9 


0920 


.890 
0898 


21 


22 


1206 


1 174 


If42 


nil 


1080 


1049 


IOI9 


0988 


0958 


0928 


22 


23 


l2o5 


1173 


1 142 


nil 


1080 


1049 


IOI8 


0988 


0958 


0928 


0898 


23 


24 
25 


t2o5 


1173 


ii4i 


mo 


1079 


io48 


IOI8 


0987 


0957 


0927 


0897 


24 

25 


1204 


1172 


ii4i 


IIIO 


1070 


io48 


1017 


0987 


0957 


0927 


0897 


20 


1204 


1 172 


I f4o 


1 109 


1070 


1047 


IOI7 


0986 


0956 


0926 


0896 


26 


27 


1 20 3 


I171 


ii4o 


1 109 


1078 


1047 


lOlO 


0986 


0956 


0926 


0896 


27 


2S 


1202 


1171 


II 39 


1 1 08 


1077 


io46 


IOI6 


0965 


0955 


0925 


0895 


28 


29 

3( 


1202 


1170 


1 139 


1108 


1076 


1046 


ioi5 


0985 


0955 


0925 


0895 


29 

3o 


1 20.1 


1170 


ii38 


1 1 07 


1076 


1045 


ioi5 


0984 


0954 


0924 


0894 


3i 


1 20 1 


1 169 


u38 


1 106 


1075 


1045 


ioi4 


0984 


0954 


0924 


0894 


3i 


32 


1200 


1 169 


ii37 


1 106 


1075 


1044 


ioi4 


0983 


0953 


0923 


0893 


32 


33 


1200 


1168 


ii37 


iio5 


1074 


1044 


ioi3 


0983 


0953 


0923 


0893 


33 


34 
35 


1199 


1 168 


ir36 


iio5 


1074 


1043 


ioi3 


0982 


0952 


0922 


0892 


34 
35 


1199 


1167 


ii36 


iio4 


1073 


1043 


1012 


0982 


0952 


0922 


0892 


36 


1198 


1167 


ii35 


I io4 


1073 


1042 


1012 


0981 


0951 


0921 


0891 


36 


37 


1198 


1166 


ii35 


iio3 


1072 


1042 


lOlI 


0981 


0951 


0921 


0891 


37 


38 


1 197 


ii65 


ii34 


iio3 


1072 


io4i 


ion 


0980 


0950 


0920 


0890 


38 


39 
40 


1197 


ii65 


ii34 


1 102 


1071 


io4i 


lOIO 


0980 


0950 


0Q20 


0890 


39. 
4c) 


1196 


ii64 


u33 


1 102 


107 1 


io4o 


1009 


0979 


0949 


0919 


0889 


4i 


1 196 


ii64 


Il32 


IIOI 


1070 


io4o 


1009 


0979 


0940 


0919 


0889 


4i 


42 


1 195 


ii63 


Il32 


IIOI 


1070 


1039 


IC)0« 


0978 


0943 


0918 


08S8 


42 


43 


1195 


ii63 


ii3i 


IIOO 


1069 


1039 


loofa 


0978 


0948 


0918 


0888 


43 


45 


1 194 


1 162 


ii3i 


HOC 


1069 


io38 


1007 


0977 


0947 


0917 


0887 


44 
45' 


2.93 


1 162 


II 3o 


1099 


IC^ 


io37 


1007 


0977 


0947 


0917 


0887 


46 


1 193 


1161 


ii3o 




1068 


1087 


1006 


0976 


0946 


0916 


0886 


46 


47 


1 192 


!l6l 


1 1 29 


1098 


1067 


io36 


1006 


0976 


0946 


0916 


0886 


47 


48 


1192 


1160 


1 1 29 


1098 


1067 


io36 


ioo5 


0975 


0945 


0915 


o885 


48 


49 
5o 


1191 


1160 


1128 


1097 


1066 


io35 


ioo5 


0975 


0945 


0915 


o885 


49 
5o 


ir9i 


1 1 59 


1128 


1097 


1066 


io35 


1004 


0974 


0944 


0914 


0884 


5i 


1190 


1159 


1 127 


1096 


io65 


io34 


1004 


0974 


0944 


0914 


0884 


5i 


52 


1190 


ii58 


1 1 27 


1096 


io65 


io34 


ioo3 


0973 


0943 


0913 


o883 


52 


53 


1189 


ii58 


1 1 26 


1095 


1064 


io33 


ioo3 


0973 


0943 


0913 


o883 


53 


54 
55 


1189 


ii57 


1126 


1095 


1064 


io33 


1002 


0972 


0942 


0912 


o883 
0882 


54 
55 


1 188 


ii57 


1 125 


1094 


io63 

1 


io32 


1002 


0972 


0942 


0912 


56 


1 188 


ii56 


1125 


1094 


io63 


io3a 


lOOI 


0971 


0941 


09'i 


0882 


56 


5? 


1187 


ii56 


1124 


1093 


1062 


io3i 


lOOI 


0971 


0941 


091 1 


r«8l 


57 


58 


1187 


ii55 


1124 ' 


1092 


1062 


io3i 


1000 


0970 


0940 


0910 


0881 


58 


5v 
8. 


1 186 


ii54 


JI23 


1092 


1061 


io3o 


1000 


0970 


0940 


0910 


0880 


59 
S 


2^16^^ 


(JO 17' 


Q°18' 


1 


2° 20' 


2^21' 


2° 22' 


2° 23' 


2° 24' 


2^25' 


2° 26' 
















• 
• • 






t 










:\ : -'^ : .' •: -•*':':. *: / • '. TABLE XXll. i^^ ^^ 

Proportional Logarithms 

1 


S 


A m 

2^27' 


k m 
2°28' 


A m 
2^29^ 


A m 
2^30' 


A m 
2° 31' 


A m 
2° 32' 


A m 

2^3:^ 


A m 

2*^34' 


A m 
2° 35' 


A m 
2*36' 

0621 
0621 
0621 
0620 
0620 


A m 
2*37' 


S. 



I 
2 
3 
4 

5 
6 

7 
8 

9 
10 
II 
12 
i3 
i4 

i5 
16 

17 
18 

19 
20 
21 

22 
23 
24 

25 
26 

27 
28 

29 

3o 
3i 

32 

33 
34 

35 
36 

37 
38 

39 
40 

41 
42 
43 
44 

45 
46 

•47 
48 

49 
5o 
5i 

52 

53 
54 

55 
56 

57 
58 
59 


o 

I 

2 

3 
4 


0880 
0879 
0870 
0878 
0878 


o85o 
o85o 
0849 
o84q 
o848 


0821 
0820 
0820 
0819 
0819 


0792 
0791 
0791 

0790 
0790 


0763 
076a 
0762 
0762 
0761 


0734 
0734 
0733 
0733 
0732 


0706 
0705 
0705 
0704 
0704 


0678 
0677 
0677 
0676 
0676 


0649 
0649 
0648 
o648 
0648 


0594 
0693 
0593 
0592 
0592 


5 
6 

7 
8 

9 


0877 

0877 
0876 

0876 

0875 


o848 
0847 
0847 
0846 
o846 


0818 
0818 
0817 
0817 
0816 


0789 
0780 
0788 
0788 

0787 


U761 
0760 
0760 
0759 
0759 


0732 
0731 
0731 
0730 
0730 


0703 
0703 

0703 

070a 
070a 


0675 
0675 
0674 

0674 
0^73 


0647 
oG47 
o646 
o646 
o645 


0619 
0619 
0618 
0618 
0617 


0591 
0591 
0591 
0590 
0590 


lO 

11 

12 

i3 
i4 


0875 
0874 
0874 
0873 
0873 


0845 
0845 
0844 
0844 
0843 


0816 
0816 
681 5 
o8i5 
o8i4 


0787 
0787 
0786 
0786 
0785 


0758 
0758 
0757 
0757 
0756 


0730 
0729 
0720 
0728 
0728 


0701 
0701 
0700 
0700 

0699 


0673 
0672 
0672 
0671 
0671 

0670 
0670 
0670 
0669 
0669 


0645 
0644 
0644 
0643 
0643 


0617 
0616 
0616 
o6i5 
o6i5 


0589 

o588 
o587 


i5 
i6 

»7 
i8 

19 


0872 
0872 
0871 
0871 
0870 


0843 
0842 
0842 
0841 
084 1 


0814 
o8i3 
o8i3 
0812 
0812 


0785 
0784 
0784 
0783 
0783 


0756 
0755 
0755 
0754 
0754 


0727 
0727 
0726 
0726 
0725 


0698 
0697 
0697 


0642 
0642 
o64i 
064 1 
064 1 


o6i5 
0614 
o6j4 
061*3 
o6i3 


0587 
o586 
o586 
o585 
o585 


20 
21 

22 
23 
24 


0870 
0869 
0869 
0868 
0868 


0840 
oS4o 
0839 
0839 
o838 

o838 
0837 
0837 
o836 
o836 


0811 
0811 
0810 
08 ro 
0809 


0782 
0782 
0781 
0781 
0780 


0753 
0753 
0752 
0752 
0751 


0725 
0724 
0724 
0723 
0723 


0696 
0696 

0695 
0696 
0694 


0668 
0668 
0667 
0667 
0666 


0640 
o64o 
0639 
0639 
o638 


f)6l2 

0612 
0611 
0611 
0610 


o585 
o584 
o584 
o583 
o583 


2O 

26 
27 
28 
29 


0867 
0867 

<)8ri6 
0866 

o865 


0809 
0808 
0808 
0807 
0807 


0780 
0779 
0779 
0778 
0778 


0751 
0751 
0760 
0750 
0749 


0722 
0722 
0721 
0721 
0721 


0694 
0694 

0693 
0693 
0692 


0666 
o665 
o665 
0664 
0664 

o663 
o663 
o663 
0662 
0662 

0661 
0661 
0660 
0660 
0669 

0659 
c>658 
o(558 
o657 
0657 

(i656" 

f^56 

f^55 

<j665 

<i655 


o638 
0637 

0637 
c636 
o63S 


0610 
0609 
0609 
0609 
0608 


o582 
o582 
o58i 
o58i 
o58o 


3o 
3i 

32 

33 
34 


o865 
0864 
0864 
o863 
o863 


o835 
o835 
o834 
o834 
o834 


0806 
0806 
o8o5 
o8o5 
0804 


0777 
0777 
0776 
0776 
0775 


0749 
0748 
0748 

0747 
0747 


0720 
0720 
0719 
0719 
0718 


0692 
0691 
0691 
0690 
0690 


o635 
0635 
o634 
o634 
o634 


0608 
0607 
0607 
0606 
0606 


o58o 

0579 
0579 

o57Q 
0578 


35 
36 

3? 
38 

39 


0862 
0862 
0861 
0861 
0860 


o833 
o833 
o832 
o832 
o83i 


0804 
o8o3 
o8o3 
0802 
0802 


0775 
0774 
0774 
0774 
0773 


0746 
0746 
0745 
0745 
0744 


0718 
0717 
0717 
0716 
0716 


0689 
0689 

0688 
0688 

0687 


o633 
o633 
o632 
o632 
o63i 


o6<'>f) 

0604 
0604 
o6o3 


0578 

0577 

o577 
0576 

0576 


40 
4i 
42 
43 
44 


0860 
0859 
0869 
o858 
o858 


o83i 
o83o 
o83o 
0829 
0829 


0801 
0801 
0801 
0800 
0800 


0773 

0772 
0772 
0771 
0771 


0744 
0743 
0743 
0742 
0742 


0715 
0715 
0714 
0714 
0713 


0687 
0686 
0686 
0686 

o685 


o63i 
o63o 
o63o 
0629 
0629 


o6o3 
0602 
0602 
0602 
0601 


o575 
0575 
o574 
o574 
0573 


45 
46 

47 
48 

^9 


o857 
0857 
08 56 
o856 
o855 


0828 
0828 
0827 
0827 
0826 


0799 
0799 

0798 

0798 

0797 


0770 
0770 
0769 
0769 
9768 


0741 
0741 
0740 
0740 
0740 


0713 
0712 
0712 
071 1 
071 1 


o685 
0684 
0684 
o683 
o683 


0628 
0628 
0628 
0627 
0627 


0601 
0600 
0600 
0599 
0599 


0573 
0573 
0572 
©572 

©571 


5o 
5i 

52 

53 
54 


o855 
o855 
o854 
o854 
o853 


0826 
0825 
0825 
0824 
0824 


0797 
0796 
0796 
0795 
0795 


076S 
0767 
0767 
0766 
0766 


0739 
0739 
0738 
0738 
0737 


071 1 
0710 
0710 
0709 
0709 


0682 
0682 
0681 
0681 
0680 


o654 
o654 
o653 
o653 
o652 


0626 
0626 
0625 
0625 
0624 


0598 
0598 
0597 
0597 
0596 


0571 
0570 
0570 
o569 
0569 


55 
56 

57 
58 
59 


o853 
o852 
o852 
o85i 
o85i 


0823 
0823 
0822 
0822 
0821 


0794 
0794 
0793 
0793 
0792 

2^29' 


0765 
0765 
0764 
0764 
0763 


0737 
0736 
0736 
0735 
0735 


0708 
0708 
0707 
0707 
0706 


0680 
0679 
0670 
0678 
0678 


o652 
o65i 
o65i 
o65o 
o65o 

2" 34' 


0624 
0623 
0623 
0622 
062 a 


0596 
0596 
0595 
0595 
0594 


o568 
o568 
o568 
0567 
0567 


8. 


2° 27' 


2° 28' 


2^3(K 


2^31' 


tr>'J» 


2" 33' 


2*35' 2*36' 


2*37' 


S. 



itgeI4l>] 


■■ ■ ■ . ... 

TABLE XXII. 






* 

Proportional Logaritbms. 


S. 




A m 


h m 


A m 


A m 


A m 


A m 


A fit 


A m 


A m 


A m 


A m 


e* 


2*38' 


2^39' 


2° 40' 


2^41' 


2^42^ 2^43' 


2*44' 
o4o4 


2*45' 


2*46' 


2*47' 


2=48' 


s. 




o566 


0539 
o538 


o5i2 


0484 


o458 


043 1 


0378 


o352 


0326 


o3oo 


I 


o566 


o5ii 


o484 


0457 


o43o 


o4o4 


0377 


o35i 


o325 


0299 


I 


2 


o565 


o538 


o5ii 


0484 


0457 


o43o 


o4o3 


o377 


o35i 


o325 


0290 
0298 


2 


3 


o'365 


r537 


o5io 


o483 


o456 


o43o 


o4o3 


0377 


o35o 


o324 


3 


4 


o564 
o564 


0537 


o5io 


o483 


0456 


0429 


o4o3 


0376 


o35o 


o324 


0298 


4 
5 


o5.36 


o5o9 


0482 


0455 


0420 
0428 


o4o2 


0376 


0349 


o323 


0297 


6 


0563 


0536 


o5oo 
0S08 


o48a 


0455 


o4o2 


0375 


0349 


o323 


0297 


6 


7 


0563 


o536 


0481 


0454 


0428 


o4oi 


0375 


0349 
o348 


o323 


0297 




8 


o562 


0535 


o5o8 


0481 


0454 


0427 


o4oi 


0374 


0322 


0296 


8 


9 

10 


0662 


o535 


o5o7 


0480 


0454 


0427 


o4oo 


0374 


o348 


0322 


0296 


_9. 
10 


o562 


o534 


o5o7 


0480 


0453 


0426 


o4oo 


0374 


o347 


o32i 


0295 


II 


o56i 


o534 


o5o7 


0480 


0453 


0426 


0399 


0373 


o347 


o32i 


0295 


11 


12 


o56i 


o533 


o5o6 


0479 


0452 


0426 


0399 


0373 


o346 


o32o 


0294 


12 


i3 


o56o 


o533 


o5o6 


0479 

0478 


0452 


0425 


°^ 


037a 


o346 


o32o 


0294 


i3 


r4 
j5 . 


o56o 


o532 


o5o5 


o45i 


0425 


0372 


o346 


o3r9 


0294 


i4 
i5 


0559 


o532 


o5o5 


0478 


045 1 


0424 


0398 


0371 


o345 


o3i9 


0293* 


lO 


0559 


o53i 


o5o4 


0477 


o45o 


0424 


0397 


0371 


o345 


o3i9 


0293 


16 


17 


o558 


o53i 


o5o4 


0477 


o45o 


0423 


0397 


0370 


o344 


o3i8 


0292 


17 


i8 


o558 


o53i 


o5o3 


0476 


o45o 


0423 


0396 


0370 


o344 


o3r8 


0292 


18 


»9 

20 


0557 


o53o 


o5o3 


0476 


0449 


0422 


0396 


0370 


o343 


o3i7 


0291 


19 
20 


o557 


o53o 


o5o2 


0475 


o44q 


0422 


0395 


0369 


o343 


o3i7 


0291 


21 


0557 


0629 


o5o2 


0475 


0448 


0422 


0395 


0369 


0342 


o3i6 


0291 


21 


22 


o556 


0529 


o5o2 


0475 


0448 


0421 


0395 


o368 


o342 


o3i6 


0290 


22 


23 


o556 


0528 


o5oi 


0474 


0447 


0421 


0394 


o368 


0342 


o3i6 


0200 
0289 


23 


25 


o555 


o528 


o5oi 


0474 


0447 


0420 


0394 


0367 


o34i 


o3r5 


24 

25 


o555 


0527 


o5oo 


0473 


0446 


0420 


0393 


o367 


o34i 


o3i5 


0289 


26 


o554 


o52-7 


o5oo 


0473 


0446 


0419 


0393 


o366 


o34o 


o3i4 


0288 


26 


27 


o554 
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o6656 


99778 


08897 


99647 


24 


5o 


01454 


o3i99 
03228 


99949 
99948 


04943 


o6685 


99776 


08426 


99644. 


10 





25 


5i 


oi483 


99989 


04972 


99876 


06714 


99774 


08455 


99642 


% 





25 


62 


oi5i3 




08257 


99947 


o5ooi 


99875 


06748 


99772 


o8484 


99689 





a6 


53 


01 542 


99990 


03286 


99946 


o5o8o 


99878 


06778 


99770 


08618 


99637 


1 





26 

^1 


54- 
^'55 


01571 


99988 


f^3i6 


99945 


o5o59 
o5o88 


99872 


06802 


99768 


08642 


99686 


6 
5 






01600 


99987 


o3345 


99944 


.99870 


o683i 


99766 


08671 


99682 


a? 


56 


01629 


99987 


03374 


99943 


o5ii7 


99869 


06860 


99764 


08600 


99680 


4 





28 


57 


01 658 


99986 


o34o3 


99942 


o5i46 


99867 


06880 
06918 


99762 


08629 


99627 


3 





28 


58 


01687 


99986 


o3432 


99941 


o5i75 


99866 


99760 


08668 


99626 


a 





29 


59 


01716 


99985 


o346r 


99940 


o52o5 


99864 


06947 


99758 


08687 


9962a 


I 





29 


66 


01745 


99985 


03490 


99939 
N. sine. 


o5234 


99868 


06976 


99766 


0S716 


99619 








N. COS. 


N. sine. 


N. COS. 


N. COS. 


N. sine. 


N. COS. N. sine. 


N. COS. 


N. sine. 


89° 


880 


87° 


86° 


85° 



TABLE XXIV. 
Of Natural. Sines. 
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Prop, 
pan* 

29 

c 
o 
I 
I 

2 
2 

_3 

3 
4 
4 
5 
5 
6 

7 

7 
8 

8 
9 
9 

lO 
lO 

II 
II 

12 
12 

i3 

t3 

14 
14 
IS 

\5 
r5 
i6 
i6 

n 

>7 

l8' 

i8 

'9 

19 
20 

20 

21 
21 
22 
22 

23 

I4' 
24 

25 
25 

26 

^ 

27 

27 
28 
28 
29 
39 



c 
I 

2 

3 

4 
5 
6 

7 
8 

9 

[O 



3 

i4 
5 
6 

7 

20 
21 

22 
23 

ii 

25 

26 

27 
28 
29 
30 

3V 

32 

33 

34 

35 

_36 

37 
38 

39 

4o 

41 

ii 
43 
44 
4^^ 
46 

47 

5i 

52 

53 
54 

■55 
56 

57 
58 



N. siDc. N. 00s 



08716 
08745 
08774 
08803 
o883i 
08860 
08889 



08918 

08947 
089-76 
09005 
09034 
09063 



99619 
99617 

99614 
99612 
99609 
99607 
99604 



99602 

99599 
99596 

99594 
99588 



09092 

09[2I 

09150 

09179 

09208 
09237 



09266 
09295 
09324 
09353 
09382 
09411 



09440 
09469 
rMjS 

09556 
09558 

09614 
09642 
09671 
09700 
09729 
09758 

09787 
09816 
09845 
09874 
09903 
99932 



99586 
99583 
99580 
99578 
99575 
99572. 



99570 
99567 

99^64 
99562 
99559 
99556 



99553 
99551 
99548 
99545 
199542 
99540 



09961 
09990 
0019 
oo48 
0077 
0106 



oi35 

oi64 
0192 
0221 

025o 

0279 



o3o8 
o337 
0366 
0395 

0424 
0453 



99537 

99534 
99531 
99528 
99526 
99523 

99520 
99517 

99514 
995 II 
99508 
99506 



995o3 
99500 

99497 
99494 

99491 
99488 



99485 
99482 

99479 
99476 

99473 

99470 



99467 
99464 
99461 
99458 
99455 
99452 



N. COS. N. sine 

8? 



ep 



N. sine. 



0453 
0482 
o5ii 
o54o 
0569 
0597 
0626 



o655 

n684 
0713 
074a 
0771 
0800 



0829 
o858 
0887 
0916 
0945 
0973 



002 
o3i 
060 
089 
118 
i4i 



176 
2o5 
234 
263 
291 
320 



349 
378 
407 
436 
465 
494 



523 
552 
58o 
609 
638 
667 



696 

725 

754 
783 
812 
84o 



869 
898 
927 
956 
985 

20l4 



2043 
2071 
2100 
2120 
2i58 
2187 



N. COS. 



N. COS. 



99452 
9944g 
99446 
99443 
99440 
99437 
99434 



99431 
99428 
99424 
99421 
99418 
994i5 



99412 
99409 
99406 
99402 
99399 
99396 



99393 
99390 
99386 
99383 
99380 

99377 



99374 
99370 
99367 

99364 
99360 
99357 



99354 
99351 

99347 
99344 
99341 
99337 



99334 
99331 
99327 

99324 
99320 
99317 



99314 
99310 
99307 
993o3 
99300 
99297 



99293 
99290 
99286 
99283 
99279 
99276 



99272 

9926 

9926 

99262 

99258 

99255 



N. sine. 



83P 



N. sine. N. cos. 



2187 
2216 
2245 
2274 

2302 

233i 
236o 



238o 
2418 

2447 
2476 

25o4 
2533 



2562 

2591 
2620 
2649 

2678 

2706 



2735 
2764 

2793 

2822 
285i 
2880 



2908 
2937 
2966 
2995 
3o24 
3o53 



3o8i 
3iio 
3 1 39 
3.168 
3197 
3226 



3254 
3283 
33i2 
3341 
3370 
3399 



3427 
3456 
3485 

35i4 
3543 
3572 



36oo 
3629 
3658 
3687 
3716 
3744 



3773 
38o2 
383 1 
386o 
3889 
3917 



N. COS. 



99255 
99251 
99248 

99244 
99240 
99237 
99233 



99230 
99226 
99222 
99219 
99215 
99211 



99208 
99204 
99200 

99»97 
99103 

99189 



99186 
99182 
99178 
99175 
99171 
99167 



99163 
99160 
991 56 
99152 
99148 
99144 



99141 

99137 
99133 
99129 
99125 
99122 



99118 

99114 
991 10 
99106 
99102 
99098 



99094 
99001 
99087 
99083 
99079 
99075 



99071 

99067 
99063 
99o5o 
99o5d 
9905 1 



99047 
99043 
99039 
99035 
9903 1 
99027 



N. sine. 



82° 



8< 



N. sine. N. cos 



3917 
3946 
3975 
4oo4 
4o33 
4061 
4090 



4ii 
4i4 

4177 
42o5 

4234 
4263 



4292 
4320 

4349 
4378 
4407 
4436 



4464 
4493 
4522 
455i 
458o 
4608 



4637 
4666 
4695 
4723 
4752 
4781 



4810 
4838 
4867 
4896 
4925 
4954 



4982 
5oii 
5o4o 
5069 
5097 
5126 



5i55 
5i84 

5212 

524i 
5270 
5299 



5327 
5356 
5385 
54i4 
5442 

5471 



55oo 
5529 

5557 
5586 
56i5 
5643 



N. COS. 



99027 
99023 
99019 
99015 
99011 
99006 
99002 



98998 
98994 

98986 
9898? 

98978 



98973 

& 

98961 

98957 
98953 



98948 

98944 
98940 
98936 
98931 

98927 



98923 
98919 

98914 
98910 
98906 
98902 



98897 
98893 
98889 
98884 
98880 
98876 



98871 
98867 
98863 
98858 
98854 
98849 



98845 
98841 
98836 
98832 
98827 
98823 



98818 

98814 
98809 
98805 
98800 
98796 



98791 

98787 
98782 
98778 
98773 
98769 



N. sine. 



81' 



90 



N. sine. N. cos 



5643 
5672 
5701 
5730 
5758 

5787 
58i6 



5845 
5873 
5902 
5931 
5959 
5988 



6017 
6o46 
6074 
6io3 
6i32 
6160 



6180 
6218 
6246 
6275 
63o4 
6333 



636 1 
6390 
6419 

6447 

6476 
65o5 



6533 
6562 
6591 
6620 
6648 
6677 



6706 
6734 
6763 
G792 
6820 
6849 



6878 
6906 
6935 

6964 
6992 

7021 



7o5o 
7078 
7107 
7i36 
7164 
7193 



7222 
72 5o 

7270 
7308 
7336 
7365 



98769 

98764 
98760 
98755 
98751 
98746 
98741 



98737 
98732 
98728 
98723 
98718 
98714 



98709 
98704 
98700 
98695 
98690 
98686 



98681 
98676 
98671 
98667 
98662 
98657 



98652 
98648 
98643 
98638 
98633 
98629 



98624 
98619 

98614 
98609 

98604 
98600 



98595 
98590 
98585 
98580 
98575 
98570 



98565 
98561 
98556 
98551 
98546 
98541 



98536 
98531 
98526 
98521 
985x6 
985 1 1 



98506 
98501 
98496 
98491 
98486 
98481 



N. c^s. N. sine. 



60 

58 

57 
56 

55 

54 



53 

52 

5i 
5o 

49 
48 



47 
46 
45 

44 
43 
42 



4i 
4o 

39 
38 

37 
36 



35 

34 
33 

32 

3i 
3^ 

It 

27 
26 

25 

24 



23 
22 
21 
20 

9 

8 



I 
o 

I 

7 
6 



3 
2 
I 
o 

m" 



Prop. 

ftrsM 

4 
4 
4 
4 
4 
4 
4^ 

■4 
3 
3 
3 
3 
3^ 

'3 
3 
3 
3 
3 
3 

'3 
3 
3 
3 
2 
2 

2 
2 
2 
2 
2 
2 

2 
a 
2 
2 
2 
2 



o 
o 

o 
o 
o 
o 
o 
o 



/afe 



TABLE XXIV. 
Of Natural Sines. 



puu 

O 
O 
I 
I 
2 
2 
J_ 

3 

4 
4 
5 
5 
6_ 

6 

7 

7 

7 
8 

_8_ 

9 
9 

TO 
lO 
t\ 
(I 

12 
12 
l3 

i3 

i4 

_M 

i4 
i5 
i5 
i6 
i6 

n 

17 
i8 

i8 

*9 

19 
20 

20 
21 
21 
21 
22 
22 

23 

24 
24 

25 

26 
26 

27 

27 
28 
28 



M 



o 
I 

a 
3 

4 
5 
6 



7 
8 

9 
o 

I 

2 

T 

4 
5 
6 

7 
8^ 

9 

20 

21 
22 

23 

24 

25 

26 

27 

28 



3i 

32 

33 
34 
35 
36 



37 
38 

39 

4o 

4i 
42 



43 
44 
45 
46 

47 
48 

it 

5i 

52 

53 

54 



55 
56 

57 
58 



10° 



N. sine. N. cos 



7365 
7393 
7422 
745i 

7479 
7508 
7537 



7565 

7594 
7623 
765 1 
7680 

7708 



7737 
7766 

7794 
7823 
7852 
7880 



7909 

7937 
7966 

7995 
8023 
8o52 



8081 
8109 
8i38 
8166 
8195 
8224 



8252 
8281 
83(>9 
8338 
8367 
8395 



8424 
8452 
848 1 
85o9 
8538 
8567 



8595 
8624 
8652 
8681 
8710 
8738 



8767 
8795 
8824 
8852 
8881 
8910 



8938 

8967 
8995 
9024 
9052 
9081 



N. COS. 



98481 

98476 
98471 
98466 

984^1 
98455 
98450 



98445 
98440 
98435 
98430 
98425 
98420 



98414 
98409 

98404 
98399 
98394 
98389 



98383 
98378 
98373 
98368 
98362 
98357 



98352 
98347 
98341 
98330 
98331 
98:^25 



98320 
983i5 
98310 
98304 
98299 
98294 



98288 
98283 
98277 
98272 
98267 
98261 



98256 
98250 
98245 
98240 

98234 
98229 



98223 
98218 
98212 
98207 
98201 
98196 



98190 
98185 
98179 

98174 
98168 
98163 



N. sine. 



IV 



N. sine. N. cos. 



79° 



9081 

l\^ 

9167 
9195 
9224 
9252 



9281 
9309 
9338 
9366 
9395 
9423 



9452 
9481 
9509 
9538 
9566 
9595 



9623 
9652 
9680 
9709 

9737 
9766 



9794 
9823 
9851 
9880 
9908 
9937 



9965 

9994 
20022 

2oo5i 
20070 
20100 



201 36 
2oi65 
20193 
20222 
202 5o 
20279 



2o3o7 
2o336 

2o364 
20393 
20421 
2o45o 



20478 
2o5o7 
2o535 
2o563 
20592 
20620 



20649 
20677 
20706 

20734 
20763 
20791 



N. COS. 



98163 

98157 
98152 
98146 
98140 
98135 
98129 



98124 
98118 
98112 
98107 
98101 
98096 



98000 
98084 
98070 
98073 
98067 
98061 



98056 
98050 

98044 
98039 
98033 
98027 



98021 
98016 
98010 
98004 
97998 
97992 



97987 

97981 
97975 
97969 
97963 
97958 



97952 
97946 
97940 

97934 
97928 
97922 



97916 
97910 
97905 

9709? 
97803 

97887 



97881 

97875 
97869 
97863 
97857 
9785 1 



97845 
97830 
97833 
97827 
97821 
97815 



N. sine. 



78^ 



12^ 



N. sine.lN. cos 



20791 
20820 
30848 
20877 
20905 
20933 
20962 



20990 
019 

047 
o-j6 

« 

104 

l32 



161 
189 
218 

246 
275 
3o3 



33 1 
36o 
388 

417 
445 

474 



5o2 
53o 
559 
587 
616 
644 



672 
701 

729 
758 

786 

8i4 



843 
871 
890 
928 
956 
985 



220l3 
22041 
22070 
22098 
22126 
22155 



22l83 
22212 
22240 
22268 
22297 
22325 



22353 
22382 
22410 

22438 

22467 
22495 



N. cos. 



97815 
97809 
97803 

97797 
97701 

97784 

97778 



97772 
97766 
97760 
97754 

97748 
97742 



97735 
97720 
97723 

97717 
9771 1 

97705 



97698 

9^ 

97680 
97673 
97667 



97661 
97655 
97648 
97642 
97636 
97630 

97623 
97617 
9761 1 
97604 
97598 
97592 



97585 
97579 
97573 
97566 
97560 
97553 



97547 
97541 
97534 
^528 
97521 
975i5 



97508 
97502 
974q6 
97480 
97433 
97476 



97470 
97463 

97457 
97450 

97444 
97437 



N. sine. 



770 



13*= 



N. sine. N. cos. 



22495 

22523 

22552 
2258o 
22608 
22637 
22665 



22693 
22722 
22750 
22778 
22807 
22835 



22863 
22892 
22920 
22948 

22977 
23oo5 



23o33 
23062 
23090 
23ii8 
23 1 46 
23x75 



23203 
2323l 

23260 
23288 
233 18 
23345 



23373 
23401 
23429 
23458 
23486 
235r4 



23542 
23571 
23599 
23627 
23656 
23684 



23712 

23740 
23769 
23797 
23825 
23853 



23882 
23910 
23938 
23966 
23995 
24023 



24o5i 

24079 
24108 
24 1 36 

24 1 64 
24192 



N. cos 



97437 
9743o 
97424 

97417 
974 r I 
974o4 
97398 



97391 
97384 
97378 
97371 
97365 
97358 



9735 1 
97345 
97338 
97331 
97325 
97318 



973 II 
973o4 
97298 
97201 

97284 
97278 



97271 

.97264 
97257 
9725i 

97244 
97237 



97230 
97223 
97217 
97210 
97203 
97196 



97189 
97182 
97176 
97169 
97162 
97x55 



97148 
97141 
97134 
97x27 
97120 
971 13 



97106 
97100 
97093 
97086 
97079 
97072 



97065 
97o58 
9705 1 

97044 
97037 

97o3u 



N. sine. 



76" 



14« 



N. sine. N. nos. 



24192 
24220 
24249 
24277 
243o5 
24333 
24362 



24390 
24418 
24446 

24474 
245o3 
2453 1 



24559 
24587 
246x5 

24644 
24672 
24700 



24728 
24756 
24784 
24813 
24841 
24869 



24897 
24925 
24954 
24982 
25oio 
25o38 



25o66 
25094 

25l22 

25i5i 

25179 
25207 



25235 
25263 
25291 

25320 

25348 
25376 



25404 
25432 
25460 
25488 
255r6 
25545 



25573 
256oi 
25629 
25657 
25685 
25713 



25741 
25760 
25790 
25826 

25854 
25882 



97o3o 
97023 
97015 
97008 
97001 
96904 
96987 



96980 
96973 
96966 
96959 
96952 
96945 



96937 
96930 
96923 
96916 
96909 
96902 



96894 
96887 
96880 
96873 
96866 
96858 



96851 

96844 
96837 
96829 
96822 
96815 



96807 
96800 
96793 
96786 
96778 
96771 



96764 
96756 
96749 
96742 
96734 
96727 



96719 
96712 
96705 
96697 




96675 
96667 
96660 
96653 
96645 
96638 



96630 
96623 
96615 
96608 
96600 
96595 



N. COS..N. sine 

75° 



60 
5 

57 
56 

55 
54 



53 

52 

5i 
5o 

49 
48 

47" 

46 

45 

44 

43 

42 

41" 

40 

3 

37 
36 



35 

34 
33 

32 

3i 
3^ 

20 
28 

27 
26 

25 

24 



23 
22 
21 
20 



7 
6 

5 

4 
3 



I 

o 

9 
8 

7 

5 

4 
3 

2 
1 
o 

M 



Prop. 

J6 

6 
6 
6 
6 
6 
6 
5_ 

5' 

5 

5 

5 

5 

5_ 

■5 
5 
5 
4 
4 
4_ 

4 
4 
4 
4 
4 
4_ 

4 
3 
3 
3 
3 
_3_ 

3 
3 
3 

3 
3 

2 

2 
2 
2 
2 
2 
2 

■ III* 

2 

2 
2 



o 
o 
o 
o 
o 



TABLE XXIV. I''«B« '« 


Of Natural Sines. 1 


37 


M 


IS' 


W 


170 


18= 


19° 

[ "" " 'N. fo>. 
'■ 94551 


&■ 


53 
9 

9 


N. line 


N. roi. 


N.s'ine 


N. co>. 


N.»ne 


N. COS. 


N.sinc 


N. ™,. 


T5S87 


"& 


1?564 


96,36 


39337 


9563o 




^5iZ6 






=5p.o 


37593 


961,8 


39365 


95633 


30929 


95007 
95i*8 


94543 


n 


9 






35938 


96578 


376^0 


56,10 


39393 


95613 


30957 


94533 


9 




3 


35966 


96570 


27648 


^,01 


31331 


95605 


30985 


95079 


94533 


57 


2 




4 


'5994 


96563 




96094 
96066 


39348 


955S 


3lOI3 


95070 


94514 


56 




5 


36(^2 


06555 


37704 


39376 


3,040 


95061 


945.14 


55 




3 


e 


26(.5o 


96547 


37731 


96078 


29404 


95579 


3ir-68 


95o53 


94495 
94485 


54 
53- 


T 




^654^ 


27759 


96070 


29433 


95571 


-3-77^5 


95043 


i 


8 


36J0? 


96531 


27787 


96063 


39460 


V5562 


31,33 


95o33 


; 94476 


52 




i 




36135 


965i4 


378,5 


96054 


19487 


95554 


3,i5i 


95034 


94466 


5, 




5 




76163 


?65,7 


37843 


96046 


395,5 


95545 


31,78 


9501 5 


: 94457 


5o 




5 




=6191 


96509 


37871 


96037 


39543 


95536 


3i3o6 


95006 


: 94447 


47 




5 
6 


~a 


36119 


965oi, 


37899 


96039 


3957. 


95538 


3,333 




; 94438 

' 94438 


-f 


36347 


964fe 


37927 


9602, 


l& 


955,9 


"3i?6i 




6 


■4 


a6j75 


37955 


960,3 


955,, 


3,289 


94979 


; 944,8 


46 




7 


i5 


363o3 


90479 


37983 


96005 


39^54 


9550a 


3,3.6 


94970 


94409 


a^ 






r6 


3633i 


96471 


3801 1 


$^ 


39683 


95493 


3i344 


94961 


94399 






8 




36359 


^6463 


38039 


29710 


95485 


3,373 


94953 


94370 


43 


6 


8 


i8 


=6387 


96456 


381*7 


9598T 


39737 


95476 


3,399 


94943 


42 


6 
"6" 


3"64;5 




j8o<- - 1 


39765 


■^5469' 


31437 


94933 






36443 




3811 i 


29793 


95459 


3 1454 


94934 


94361 


40 


6 






36471 




381; > 


i98i. 


95452 


3 1483 


949-5 


; 9435, 


^ 


6 






,65io 






39849 


9^44, 


3.5,0 




94342 


6 




23 


56528 




182^ ) 


29876 


95433 


3,537 


94333 


37 




"- 


'4 


36556 


1 1 


^ r 


29904 


95434 


3 1565 


■ >333 


36 
IT 


T 


36584 




39933 


9^41 5 


3,593 


w?^ 


53344 943 13 




i6 


36613 


\ \ 




39960 


95407 


3,630 


94869 


3337. 1 943o3 


34 








36640 




383 i 7 


19987 


$% 


3,648 


9486.. 


33398 94293 


33 




i3 


i8 


36668 




383, i 


3ooi5 


3,675 


94851 


33336 


94364 


33 




1.1 


3i 


36696 




383: ) 


30043 


,538; 


3i7o3 


94843 


33353 


94374 


3; 




i4 
i4 


36734 
36753 


< ) 


"^ i 


3007. 


,53,, 


3 1730 


94833 


33381 


94264 


3o 

It 


J- 


30098 


05363 


3,758 


948a3 


334<« 


94354 




3> 


36780 




384! ■■> 


3oTi6 


95354 


3,786 


94814 


33436 


94245 




i5 


33 


36808 




384( 7 


3oi54 


,5345 


3,8,3 


94805 


33463 


94235 






r5 


34 


36836 




385j ; 


3oi8i 




3i84i 


94795 


334^ 


94335 


36 




i6 


35 


36864 


i f 


285< 1 


30209 




3,868 


94786 


33di8 


S43I5 


35 




i6 


36 


36893 




285f ; 
^185; i 


3o237 


,53,9 


3,896 


94771 


33545 


94206 


if 


4- 


36930 




3o365 


953,0 


3,933 


94768 


33573 


Si 




38 


36948 




386i ) 




95301 


3,95. 


94758 


336oo 






t8 


39 


36976 
27004 


) 


386: 7- 
386f ) 


3o3io 
3o348 


& 


^:2^ 


94749 
94740 


33627 
33655 


iZ 


20 




i8 




27033 




287< r 


3o376 


95275 


33034 


94730 


33682 


94.57 


1 




i?. 


45 


37060 


W' 


2B7; 1 


3o4o3 


9.5266 


33061 


.94721^ 


33710 


94.47 


4 


3o43, 


95257 


111% 


94713 


33737 


94137 






37ri6 


96353 


3871 i 


gll 


95248 


94703 


33764 


94.57 


,6 






45 


37144 


96346 


288; 7 


95240 


33,44 


ffl 


\\l'>' 


,4.. 8 


,5 






46 




96238 


288. , 


3o5,4 


9533, 


33171 


338,9 
33846 
33874 


94.08 


14 




iL 


47 
48 

t 


37338 


96330 
96332 


2S9< \ 

1^: r 


3o543 
3o57o 


95333 
95ai3 


32,99 
33227 


& 


$& 


i3 


-|- 


^^m 


963,4 


30597 


95304 


33254 


94656 


3390, 


94078 




37384 




385: i 


3o63 5 


& 


33382 


94646 


ii 


94068 






j3 


5i 


373 13 


96^98 


38^ 7 


3<*53 


^^?9 


94637 


94o58 


9 




i3 


52 


37340 


&^ 




3o68o 


95 '77 


33337 


94637 


33983 


94049 


6 




34 


53 


27368 




3o7o8 


95,68 


32364 


94618 


340,1 


94039 






a4 
a5 


54 
"55- 


27396 


96r74 


llf 


3o736 


95,59 


32393 


94609 


34o38 


94039 


6 

5 


-|- 


37434 


96.66 


30763 


95i5o 


334,9 


94599 


34o65 


94019 


i5 


M 


37453 


961 58 




30791 


95143 


33447 


9457, 


34093 


94(.>9 






36 


57 
58 


37480 
37506 


961 5o 
?6,42 


:?;i ) 


30819 
3o846 


951 33 
95124 


33474 
3i5o3 


34,20 
34.47 


g2| 


3 


° 




59 


17536 


66.34 


393c ) 


30874 


95,, 5 


3j539 


94561 


34.75 


93979 






^ 




37'>64 


96.36 


39^- \ 




95i.fi 


32557 


94552 


34303 


93,69 


"W 


- 


\. M,. 


N. s-..«. 


N. «» 


N.siiic.iN. cc»>."sine! 






74'' 


7:p 


73- 


71- 1 -Hf 




_ 



Pviwi TABLE XXIV. 


Of Natural Sinen. 




Ptop. 

puu 

27 




M 

o 


fXP 


2P 


22° 


23° 


24° 


60 


Profi. 
pan* 

11 

II 


N. sine. 


N. COS. 


N. sine. 


N. COS. 


N. sine. 


N. COS. 


N. sine. 


N. COS. 


N. sine. 


N. cos. 


34202 


93969 


35837 


93358 


37461 


92718 


39073 


92o5o 


40674 


91355 





I 


34229 


93959 


35864 


93348 


37488 


92707 


39100 


92039 
92028 


40700 


91343 


5? 


II 


I 


a 


34257 


93949 


35891 


93337 


375 1 5 


92697 


39127 


40727 


9i33i 


II 


I 


3 


34284 


93939 


35918 


93327 


37542 


92686 


39153 


92016 


40753 


91319 


57 


10 


7 


4 


343 r I 


93929 


35945 


93316 


37569 
37595 


92675 


39180 


92005 


40780 


91307 


56 


10 


2 


5 


34339 


93919 


35973 


93306 


92664 


39307 


91994 


40806 


91295 


55 


10 


3 
3 


6 

7 


34366 


93909 


36ooo 


93295 


37622 


92653 


39334 


91982 


4o833 


91283 


54 
53 


10 
10 


34393 


93899 


36027 


93285 


37649 


9264a 


39260 


91971 


40860 


91272 


4 


8 


34421 


93889 


36o54 


93274 


37676 


92631 


39287 


91950 
91948 


4c886 


91260 


52 


10 


4 


9 


34448 


93879 


36o8i 


93264 


37703 


92620 


393'4 


40913 


91248 


5i 


9 


5 


lO 


34475 


93869 


36io8 


93253 


37730 


92600 


39341 


91935 


40939 


91236 


5o 


9 


5 


II 


345o3 


93859 


36 1 35 


93243 


37757 


92598 


39367 


91-925 


40966 


91224 


it 

47 


9 


5 
6 


12 

i3 


34530 


93849 


36162 


93232 


37784 


92587 


39394 


91914 
91902 


40992 


91212 


9 


34557 


93839 


36190 


93222 


37811 


92576 


39421 


41019 


91200 


6 


i4 


34584 


93829 


36217 


932 1 1 


37838 


92555 


39448 


91891 


4 1 045 


91188 


46 


7 


i5 


34612 


93819 


36244 


93201 


37865 


92554 


39474 


91879 
91868 


41072 


91176 


45 


8 


7 


i6 


34639 


93809 


36271 


93100 


37892 


92543 


39501 


41098 


91164 


44 


8 


8 


17 


34666 


93709 


36298 


93180 


37919 


92532 


39528 


91855 


4ii25 


91152 


43 


8 


8 
9 


i8 
'9 


34694 


93789 


36325 


93169 


37946 


92521 


39555 


91845 


4ii5i 


91140 


42 
4i 


; 


34721 


93779 


36352 


93159 


37973 


92510 


39581 


91833 


41178 


91 1 28 


9 


20 


34748 


93769 


35379 


93 1 48 


37999 


92499 


39608 


91822 


.41204 


91 1 16 


4o 


7 


9 


21 


34775 


93750 
c?3745 


364o6 


931 37 


38026 


92488 


39635 


91810 


4i23i 


91104 


U 


7 


JO 


22 


348o3 


36434 


93127 


38o53 


92477 


39661 


9'799 
91787 


41257 


91092 


7 


lO 


23 


3483o 


93738 


3646i 


931 16 


38o8o 


92466 


39688 


41284 


91080 


37 


7 


11 
II 


24 
25 


34857 


93728 


36488 


93106 


38107 
38i34 


92455 


39715 


91775 


4i3io 


91068 


36 
~3i: 


7 
6 


34884 


93718 


365.5 


93095 


92444 


39741 


9»764 


4 1 337 


9io56 


12 


26 


349 1 2 


93708 


36542 


93084 


38i6i 


92432 


39768 


91752 


4i363 


91044 


J4 


b 


12 


27 


34939 


93698 
93588 


36569 


93074 


38 188 


92421 


39795 


91741 


41390 


91032 


33 


6 


l3 


28 


3496(3 


35596 


93o63 


38215 


92410 


39822 


91729 


4i4i6 


91020 


3-j 


6 


i3 


29 


34993 


93677 


36623 


93()52 


38241 


92399 


39848 


91718 


4 1 443 


9100B 


3i 


6 


>4 

'i4 


3o 
3i 


35f>2f 


93667 
93557 


3665o 


93042 


38268 


92388 


39875 


9170^5 
91694 


41469 


90996 
90984 


3o 
29 


6 
5 


35o48 


36677 


93o3 1 


38295 


92377 


39902 


41496 


if4 


32 


35075 


936^7 


56704 


93020 


38322 


92355 


39928 


91683 


4i522 .90972 


28 


5 


i5 


33 


35 1 02 


93637 


3673 1 


93010 


38349 


92355 


39955 


91671 


41549 , 9v>96o 


27 


5 


i5 


34 


35i3o 


93626 


36758 


92999 


J8376 


92343 


39982 


91660 


41575; 9^8 


26 


.'> 


i6 


35 


35i57 


936 f 6 


36785 


92988 


384o3 


923'32 


40008 


91648 


41602 ' 9^)936 


25 


5 


i6 

17 


36 

37 


35 1 84 

352 M 


93606 
93596 


36812 


92978 
92967 


3843o 
38456 


9232 1 


4oo35 
40062 


91635 


41628 


90924 


24 

23 


4 
4 


35839 


92310 


91625 


4165s 


9001 1 


'7 


38 


35239 


93585 


3686-7 


92055 


38483 


92999 


40088 


9i5i3 


4s6ai 


90809 
90887 


22 


4 


[8 


39 


35266 


935-5 


36894 92945 


385 10 


92987 


4oi i5 


91601 


41707 


21 


4 


i8 


4o 


35293 


93565 


3692 1 


92935 


38537 


92276 


4oi4: 


91590 


41734 


90875 


20 


4 


i8 


4i 


35320 


93555 


35948 


92924 


38564 


92265 


40168 91578 


41760 


90853 


•9 


3 


'9 


42 
43" 


35347 
35375 


93544 


36975 
37002 


92913 
92902 


38591 
38617 


99254 
92943 


40195 j 9556 J 
40221191555 


41-T87 
4i8i3 


90851 
90839 


18 

»7 


3 
3 


93534 


■^o 


44 


35^02 


93524 


37029 


99892 


38644 


92231 


40248 1 91543 


41840 


90826 


!() 


3 


2() 


4ty 


35429 


9351 4 


37o56 


92881 


38671 


92220 


402-5 j 9i53i 


4r866 


90814 


i5 


3 


91 


46 


35456 


935o3 


37083 


92870 


38698 


92209 


4o3oi 


91519 


41892 


90802 


14 


3 


9.1 


47 


35484 


93493 


371 10 


92859 


38725 


92198 


4o328 


9i5o8 


41919 
41945 


90790 


i3 


2 


2 2 
22 


48 
49 


3>5ti 


93483 
93472 


37137 


92849 
92838 


38752 


92186 


4o355 


91496 


90778 


12 
1 1 


2 
2 


35538 


37164 


38778 


92175 


4o38i 91484 


41972- 


90766 


23 


5o 


35565 


93462 


37191 


92827 


388o5 


92164 


4o4o8 


91472 


41998 


90753 


10 


2 


23 


5i 


35592 


93452 


37218 


92816 


38832 


92152 


40434 


91461 


42024 


90741 


9 


3 


23 


52 


35619 


93441 


37245 


92805 


38859 


92141 


4o46i 


91449 


42o5i 


90729 


8 




24 


53 


35647 


93431 


37272 


92794 


38886 


92i3o 


40488 


91437 


42077 


90717 


7 




?4 
25 


54 
55 


35674 


93420 
93410 


37299 


92784 


38912 


92119 


4o5i4 


91425 


42104 
42i3o 


90704 


6 
5 


— 


35701 


37326 


92773 


38939 


92107 


4o54i 


9i4i4 


90602 


25 


56 


35728 


93400 


37353 


92762 


38q66 


92096 
92085 


40567 


91402 


42 1 56 


90680 


4 




26 


57 


35755 


93389 


37380 


927^1 


33993 


40594 


91390 


42183 


90668 


3 




26 


58 


35782 


93379 


37407 


92740 


39020 


92073 


40621 


91378 


42209 


90655 


a 





27 


^9 


358 10 


93368 


37434 


92720 


39046 


92(362 


4o647 


91365 


42235 


90643 


I 





27 


60 


35837 


93358 


37461 


92718 
N. sine. 


39073 


92o5o 


40674 


91355 
N. sine. 


42262 


9063 1 



M 





N. COS. 


N. sine. 


N. COS. 


N. cos. 


N. sine. 


N. COS. 


N. cos. 


N. sine. 


^ 




6fy» 


68"- 


6r 


66° 


esp 
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Of Natural SSines. 


• 


I'fop. 

nacti 

23 

o 


M 

o 


35^ 


36° 


37« 


3ri° 


39° 


6^ 


Prop. 

18 
:8 


N. sine. 
57358 


N. COS. 


N. sine. 
58779 


N. COS. 
80902 


N. sine'. 


N. COS. 


,_ . 
N. sine 


N. cos. 


N. s'j.e. 


N. cos. 


81915 


60182 


79«64 


61 566 


78801 


62932 


77715 





I 


57381 


81899 


588ti2 


8o885 


6o2o5 


79846 


61 589 


78783 


62955 


77696 


U 


i& 


I 


2 


574c)5 


81882 


58826 


80867 


60228 


79829 


61612 


78765 


62977 


77678 


17 


1 


3 


57420 
57453 


8 1 865 


58849 


808 5o 


6025 1 


79811 


6 1 635 


78747 


63ooo 


77660 


57 


17 


2 


4 


81848 


58873 


8o833 


60274 


79793 


6 1 658 


78729 


63o22 


77641 


56 


17 


2 


5 


57477 


8 1 832 


588y6 


80816 


60298 


79776 


61681 


78711 


63o45 


77623 


55 


17 


2 
'J 


(5 

7 


57501 


8i8i5 


58920 


80799 
80782 


6o32 1 


79758 


61704 


78694 


63o68 


77605 


54 
53 


16 
16 


57524 


81798 


58943 


60344 


79741 


61726 


78676 


63090 


77586 


3 


8 


57548 


81782 


58967 


80765 


6o367 


79723 


61749 


78658 


63ii3 


77568 


52 


16 


3 


9 


57572 


8 1 765 


58990 


80748 


60390 


79706 


61772 


78640 


63 1 35 


77550 


5i 


i5 


^ 


ID 


57596 


81748 


5^i4 


80730 


6o4i4 


79688 


61795 


78622 


63 1 58 


7753 1 


5o 


i5 


-4 


I 1 


57619 


81731 


59037 


80713 


60437 


79671 


6i8i8 


78604 


63 1 80 


775i3 


49 


i5 




12 

i3 


57643 


81714 


59061 


80696 


6o46o 


79653 


6i84i 


78586 
78568 


632o3 


77494 


48 
47 


i4 
i4 


5 


576()7i 81698 


59084 


80679 


6o483 


79635 


61864 


63225 


77476 


:> 


1 4 


57691 81681 


59108 


80662 


6o5o6 


79618 


61887 


78550 


63248 


77458 


46 


i4 


6 


i5 


5771". 


8if)64 


591 3 1 


80644 


60529 


79600 


61909 


78532 


63271 


77439 


45 


i4 


6 


i6 


57738 


81647 


59154 


80627 


6o553 


79583 


61932 


785 14 


63293 


77421 


44 


i3 


7 


17 


57762 


8.63i 


59.78 


80610 


60576 


79565 


61955 


78496 


633 1 6 


77402 


43 


i3 


7 
7 


i8 
'9 


57786 


81614 


5920 1 


80593 


60599 


79547 
79530 


61978 


78478 


63338 


77384 


42 
4i 


i3 
12 


57810 


8 1 597 


5922.5 


80576 


60622 


62001 


78460 


6336i 


77366 


8 


2C) 


57833 


8i58o 


59248 


8o558 


60645 


79512 


62024 


78442 


63383 


77347 


4o 


12 


8 


21 


57857 


8 1 563 


59272 


8o54i 


60668 


79494 


62046 


78424 


634o6 


77329 


39 


12 


8 


22 


57881 


81 546 


59295 


8o524 


60691 


79477 


62069 


78405 


63428 


773 10 


38 


II 


9 


23 


57904 


8i53o- 


59318 


8o5o7 


60714 


79459 


62092 


78387 


63451 


77292 


37 


11 


9 

lO 


24 
25 


57928 


8i5i3 


59342 


80489 


60738 


79441 


621 1 5 


78369 


63473 


77273 


36 
35 


II 
II 


57952 


81496 


59365 


80472 


60761 


79424 


62 1 38 


7835 1 


63496 


77255 


lO 


26 


57976 


61479 


59389 


80455 


60784 


79406 


62160 


78333 


635 18 


77236 


34 


10 


lO 


27 


57999 


81462 


594 1 2 


8o438 


60807 


79388 


62183 


783 1 5 


6354o 


77218 


33 


10 


u 


28 


58o23 


81445 


59436 


80420 


6o83o 


79371 


62206 


78297 


63563 


77199 


32 


10 


II 


29 


58o47 


81428 


59459 


80403 


60853 


79353 


62229 


78279 


63585 


77181 


3i 


9 


12 
12 


3o 
3i 


58070 


81412 


59482 


8o386 


60876 


79335 


6225l 


78261 


636o8 


77162 


3o 
20 


9 


58094 


8 1 395 


595(j6 


8o368 


60899 


79318 


62274 


78243 


6363o 


77144 


12 


32 


58ii8 


81378 


595^9 


8o35i 


60922 


79300 


62297 


78225 


63653 


77125 


28 


l3 


33 


58i4i 


8i36i 


59552 


80334 


60945 


79282 


62320 


78206 


63675 


77107 


27 


8 


i3 


34 


58 1 65 


8 1 344 


59576 


8o3i6 


60968 


79264 


62342 


78188 


63698 


77088 


26 


8 


i3 


35 


58189 


8 1 327 


59599 


80299 


6^)991 


79247 


62365 


78170 


63720 


77070 


25 


8 


i4 
«4 


36 
"37' 


58212 

08-^36 


8i3io 


59622 


80282 


6ioi5 
6io38 


79229 


62388 


78152 


63742 


7705 1 


24 

23 


__7_ 
7 


8 1 293 


59646 


80264 


792 1 1 


6241 1 


78134 


63765 


77o33 


i5 


38 


58-;!6o 


81276 


•59669 


80247 


61061 


79193 


62433 


781 16 


63787 


77014 


22 


7 


i5 


39 


58283 


81259 


5969J 


802 3o 


61084 


79176 


62.456 


78098 


638 10 


76996 


21 


6 


.5 


4c> 


583o7 


81242 


59716 


802 1 2 


61 107 


79 1 58 


62479 


78079 


63832 


76977 


20 


6 


i6 


4i 


5831) 


81225 


59739 


80195 


61 i3o 


79' 40 


62502 


78061 


63854 


76959 


10 


6 


i6 
i6 


4a 
43 


58354 


81208 


59763 


80178 


61 1 53 


79122 


62524 


78043 


63877 


76940 


17 


5 
5 


58378 


81 191 


59786 


80160 


61 176 


79105 


62547 


78025 


63899 


76921 


»7 


44 


584oi 


8 If 74 


59809 


80143 


61 199 


79087 


62570 


78007 


63922 


76903 
76884 


16 


5 


17 


45 


5842 5 


8ii57 


59832 


80125 


61222 


79(^69 


62592 


77988 


63944 


i5 


5 


r^ 


46 


58449 


8ii4o 


59856 


80108 


61245 


7905 1 


62615 


77970 


63966 


76866 


i4 


4 


l8 


47 


58472 


81 123- 


59879 


8(j09i 


61268 


79033 


62638 


77962 


63989 


76847 


i3 


4 


i8 
»9 


48 
49" 


58496 
585 19 


81 106 


59902 
59926 


80073 


C1291 


79016 


62660 


77934 


64oi 1 


76828 


12 
II 


4 
3 


81089 


8oo56 


6i3i4 


78998 


62683 


77QT6 


64o33 


76810 


'9 


5() 


585^3 


81072 


59949 


8oo38 


61337 


78980 


62706 


77097 


64o56 


76791 


10 


3 


20 


5i 


58567 


8io55 


59972 


8002 1 


6i36o 


78962 


62728 


77879 


64078 


76772 


9 


3 


'iO 


52 


58590 


8io38 


59995 


8ooo3 


6i383 


78944 


62751 


77861 


64100 


76754 


8 


2 


veo 


53 


586 1 4 


8 102 1 


60019 


79986 


6i4(^ 


78926 


62774 


77843 


64123 


76735 


7 


2 


21 
31 


54 
55 


58637 


81004 


60042 


79968 


61429 


78908 


62796 
62619 


77824 
77806 


64i45 


76717 


6 
5 


2 

2 


58661 


80987 


6oo65 


79951 


6i45i 


78891 


64167 


76698 


ai 


56 


58684 


80970 


6CJD89 


79934 


61474 


78873 


62842 


77788 


64190 


76679 


4 


I 


22 


57 


58708 80953 


601 1 a 


799 '6 


61497 


78855 


62864 


77769 


64212 


76661 


3 


I 


22 


58 


5873 1 ^80936 


60 1 35 


79899 


61 520 


78837 


62887 


77751 


64iM 


76642 


2 


I 


a3 


59 


58755 


80919 


601 58 


79881 


6 1 543 


78819 


62909 


77733 


64256 


76623 


I 





23 


60 


58779 


80902 


60182 


79864 


6 1 566 


78801 


62932 


7771 5 
N. sine. 


64279 


76604 



M 


G 


N. COS. 


N. sine. 


N. COS. 


N. sine. 


N. co.s. 


iN. sine. 


'.\. COS. 


N. cos. 


N. sine. 


54^ 


51 


1° 


52° 


5P 


50° 



i^iwi TABLE XXIV. 


or NatuTd Sines. 


2i 


Z 


4». 


4- 


•12= 


43" 


44* 


-&r 


'9 


N. sine. 


N. COS. 


\, siue. 


N. toi. 


N. .i.ic.lN, COS, 


N. 6i.io.lN. fos. 


64J79 


766Q4 


656<6 


7547- 


66913 


743.4 


t)U=oo 


73.35 






a43oT 


76586 


656=8 


75452 


66935 


74295' 


68==. 


73116 




It 


;? 






64323 


76567 


6i65o 


75433 


66956 


74=76 


68=4= 


73096 






3 


64346 


76548 


65672 


75414 


66978 


74=56 


68=64 


73076 




57 


18 




4 


64368 


7653o 


65694 


75395 


66999 


74=37 


68285 


73o56 




56 


18 




S 


&j3«> 


765.1 


65716 


75375 


67021 


74=17 


683e6 


73<)36 




55 


'7 


~i 


6 

7 


644T> 


76493 


65738 


75356 


67043 


74.96 


68327 


730.6 




54 

33- 


■7, 


64435 


76473 


65759 


75337 


67064 


74178 


68349 


7^ 


3 


e 


64457 


76455 


65781 


75318 


671*6 


74159 


68370 


7=976 




5= 


16 


3 


9 


64479 


76436 


658o3 


?Sg 


67107 


741 3; 


68391 


7=957 




5. 


16 


4 




645oi 


764.7 


658)5 


671=9 


74. =0 


68412 


7=937 




5o 


16 


4 




645i4 


^3^ 


65847 


75=61 


6715T 


74.00 


68434 


75I97 




47 


16 


4 


71 


64546 


65869 


75=41 


6717= 


74080 


68455 




i5 

"is" 


645b» 


7636. 


658^ 


7522= 


67194 


74;«r 


68476 


73877 






64590 


7634! 


659.3 


75=03 


67P15 


74o4i 


68497 


73857 




46 


.5 


6 


i5 




76333 


65935 


75 184 


67237 


74022 


685.8 


7=837 




45 


.4 


6 


i6 


64635 


763o4 


65956 


75i65 


67=58 


74002 


68539 


7=817 




44 


i4 


6 




64657 


76286 


65978 


75 146 


67280 


739O3 


6856. 


72797 




43 


i4 


JL 


i8 
'9 


64679 


76267 


66000 


75126 


67.301 


7^3 


6SJ82 






TT 


i3 
7T 


64701 


76248 


66022 


75107 


673=3 


73944 


6b6o3 


72757 






647^3 


76=29 


66044 


75088 


67344 


73924 


6B624 


72737 




4o 


i3 


8 




64746 


762.0 


66066 


75i*9 


67366 


% 


6B645 






S 




6 




64768 


76192 


66088 


75o5o 


67367 


6U666 


73607 






a 


j3 


64790 


76.73 


66.<o 


75o3o 


67409 


73865 


686S8 


7=6^7 




37 




J- 
9 


i4 

"is 


648. J 


76' 54 


66.31 


750.1 


67430 


73846 


68709 


7=657 




36 
IT 


-If 


64834 


76.35 


66.53 


7499= 


6745= 


738=6 


68730 


7=637 






64856 


761.5 


66175 


74973 


67473 


73806 


6875. 


7=617 




34 








64878 


76097 


66.97 


74953 


67495 


73787 


68772 


72597 


700=9 


71386 


33 






^8 


6490 ■ 


76078 


662T8 


74^4 


67516 


73767 


68793 


72577 


70045 


7.366 


33 






39 


64933 


76059 


66240 


74yi5 
74896 


67538 


73747 




72557 




7'345 


3i 




'-L 


3o 


64945 


76041 


6626= 


67559 


73728 


68835 


7253T 


7009' 


71325 


3o 

It 


9 


ei4967 


760=2 


66^84 


74876 


6^o' 


73708 


68857 


725.7 




^3^ 




3j 


64989 


76003 


663o6 


74857 


67602 


73688 




72497 


70132 


71284 


9 




33 


65oii 


75984 


66327 


74838 


6yj=3 


73669 


68899 


7 '477 


70153 


71=64 




I 




34 


6i<.33 


75?65 


66349 


7481S 


67645 


73649 


68955 


7=457 


70174 


71=43 


26 


,3 


35 


65..S5 


75946 


66371 


& 


67666 


736=9 


6B941 


7=437 


70195 


71 ==3 


25 


6 


i3 
1^ 


36 


65<>77 


75927 


66393 


67688 


7301 


68962 


7=417 




7l'o3 


=4 
=3 


8 


65ioo 


7590B 


664<4 


74760 


67709 


73590 


"68583" 


7=397 


70=36 


7.182 




38 




75689 


66436 


74741 


67730 


73570 


69.K.4 


72377 


7<.257 


71162 






i4 


39 


05i44 


75S70 


66458 


74722 


67752 


7355. 


690=5 


7=357 




71.41 






i3 




05166 


7585: 


664S0 


7470.1 


67773 


7353. 


69046 


7=337 


70=96 






6 


i5 


4i 


65iB8 


7583= 


66501 


74683 


67795 


735.. 


69067 


7=3l7 


7o3i9 




1 





i5 
l6 


4= 
43" 


652 (o 


758i3 


665=3 


74664 


678.6 


73491 


69o88_ 


7 ==97 


70335 


71080 


6 


65=32 


75794 


66545 




6^837 


73472 


69.09 


7= =77 


7o36o 


71059 


Lli 


44 


65i54 


757^5 


66566 


746=5 


67859 


7345= 


6^.3^ 


7= =57 


7o3e, 


7<o39 


16 


5 




45 


65j76 


75756 


66588 


74606 


67880 


7343= 


69l5i 


73=36 


70401 


70998 


i5 


5 




41) 


65j98 


75738 


66610 


74586 


6790. 


734.3 


6$.72 


7= = l6 


70422 


i4 


4 




47 


653 JO 


75719 


66632 


74567 


67923 


73393 


69.93 


7=190 


70443 


70978 


i3 




lL 


48 
49 


65342 


757.W 


66653 


74548 


67944 


73-373 


692.4 


72176 


70463 


70957 


■77 


4 
3 


65364 


75680 


66675 


745=8 


67965 


73353 


69.35 


7= .56 


7„4E4 


709^7 




5o 


65386 


7566i 


66697 


74509 


67987 


73333 


59256 


72136 


7o5o5 


709.6 
70S96 




3 


'9 


5i 


65do8 


75642 


66718 


74489 


68008 


733.4 


69=77 


731.6 


7o525 


t 


3 


'9 


5j 


6543o 


75623 


66740 


7447U 


68029 


73=94 


69=96 


73095 


70546 


7o8?5 


3 




53 


6545a 


756o4 


66762 


74451 


6S05; 


73=74 


693.9 


72075 


70567 


70855 


1 




^ 


54 
"55- 


65474 


75585 


6friB3 


7443. 


6807= 


-.3=54 


69340 


72055 


70587 


7<«34 


6 
"5" 


~ 


654^ 


75566 


66805 


7441 = 


68093 


73=34 


6936. 


72035 


7<*.Fe 


■^^3 




56 


655 l8 


75547 


66827 


74392 


681T5 


73=1 5 


69382 


720.5 


70628 


70793 


4 






57 


65540 


755=8 


66848 


74373 


68.36 


73.95 


69.^3 


71995 


70649 




3 






5e 


6556a 


75509 


66870 


74353 




73. ?5 


694=4 


71974 


7(*70 


■^75= 








59 


65584 


75490 


66891 


74334 


68.79 


73:55 


69445 


7.954 


7.*5.. 


70731 






- 


6(1 


656q6 


75471 


669.3 


743.4 


68200 


73.35 


69i65 


21934_ 
N.siiip- 


70711 






~ 


N. oo''.|N sLiie 


.\. ro5 


S. sinf 


N. C(H 


N.iine 


N. roi 


N. CO.. 


N..ne. 


"S?" 


49= 


4 


ff 


47° 


46. 
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TABLE XXV 



(rifle JOO 



Of Logarithmic Sines, Tangents, and Secants to every Point and Quarter 

Point of the Compass. 



Points. 



o 



I 

I i 
> i 



Siue. 



Inf. neg. 
8.69080 
8.99180 



Co-sine. 



10.00000 
9.99948 
9.99790 



9.16662 J 9.99527 



9.29024 
9-38557 
9.46283 
9.52749 



2 



3 

31 
3i 
3i 



9.58284 
9.68099 
9.67339 
9.71105 



9.74474 
9.77503 
9.80236 
9.82708 



9.84949 



Co-sine. 



9.99157 
9.98679 
9.98088 
9.97384 



Toilgent. 



Inf. neg. 
8.69182 
8.99840 
9.17125 



9.96562 
9.95616 
9.94543 
9.93335 



9.91985 
9.90488 
9.88819 
9.86979 



9.84949 



Sine. 



9.29866 
9.89879 

9.48194 
9.55365 



Co-tang. 



Infinite. 
1.80868 
1.00660 
0.82875 



9.61722 
9.67488 
9.72796 

9.77770 



9.82489 
9.87020 

9.91417 
9.95729 



10.00000 



Co-tang. 



0.70184 
0.6012X 

o.5r8o6 
0.44635 



0.88278 
o. 82517 
0.27204 
0.22280 



Secant. 



0.17511 
0.12980 
0.08583 
0.04271 



0.00000 



Tangent. 



0.00000 
o.ooo52 
0.00210 
0.00478 



0.00843 
0.01821 
0.OT912 
0.02616 



0.08488 
0.04384 
0.05457 
o.o6665 



Co-secant. 



o.o8oi5 
0.09517 
0.11181 
o.i3o2i 



o.i5o5i 



Co secant. 



Infinite. 
1.80920 
1.00870 
o. 88848 



0.70976 
o.6i448 
0.53718 
0.47251 



8 

7 I 
74 

7 k 



0.41716 
0,36901 
0.33661 

o . 28895 



7 

61 

6i 

61 



6 

51 
5i 

5i 



0.25526 
0.22497 
0.19764 
0.17292 



o.i5o5i 



Secant. 



5 

4} 
4h 
4i 



Points. 



TABLE XXVI. 
Logarithms of Numbers. 



No. 

1 


ro. 1 100. 








Log. O.OOOOO- 


2.00000. 


Log. 


No. 

21 


Log. 


No. 
4i 


Log. 


No. 
Gi 


Log. 


No. 
81 


Log. 


0.00000 


1.82222 


I. 61278 


1 .78533 


I .90849 


2 


o.3oio3 


22 


1.34242 


4a 


I .62825 


62 


1.79289 


82 


1.91381 


3 


0.47712 


23 


1.86178 


43 


I .63347 


63 


1.79934 


88 


I. 91908 


4 


0.60206 


24 


I. 88021 


44 


I .64345 


64 


1.80618 


84 


I .92428 


5 
6 


0.69897 


25 
26 


1.89794 


45 
46 


I. 6532 I 


65 
66 


1.81291 


85 
86 


1 .92942 


0.77815 


I .41497 


1 .66276 


1.81954 


1.93450 


7 


o.845io 


27 


X.43186 


47 


I. 672 10 


67 


I .82607 


87 


1.98952 


8 


0.90809 


28 


I. 44716 


48 


1.68124 


68 


1.83251 


88 


1.94448 


9 


0.95424 


29 


I .46240 


49 


1.69020 


69 


1.83885 


89 


1.94989 


10 
11 


I. 00000 


80 
81 


I. 4771 2 


5o 
5i 


1.69897 


70 


1 .845io 


90 


1.95424 


I .04189 


I. 49186 


I .70757 


71 


1.85x26 


91 


1.95904 


12 


I .07918 


32 


i.5o5i5 


52 


1.71600 


72 


1.85788 


92 


1.96879 


18 


1.11894 


X^ 


i.5i85i 


53 


I .72428 


73 


1.86332 


93 


1.96848 


i4 


1.14618 


34 


i.53i48 


54 


1.78289 


74 


1.86928 


94 


1.97818 


i5 


I. 17609 


85 
36 


1.54407 


55 
56 


1.74086 


75 


1.87506 


95 


1.97772 


16 


I.204l2 


i.5563o 


1.74819 


76 


I. 88081 


9t> 


1.98227 


17 


I . 28045 


87 


1.56820 


57 


1.75587 


77 


1.88649 


97 


1.98677 


18 


1.25527 


88 


1.57978 


58 


1.76343 


78 


1.89209 


98 


1.99123 


29 


1.27875 


39 


1.59106 


59 


1.77085 


79 


1.89768 


99 


1.99564 


30 


I. 80108 


4o 


1.60206 


60 


1.77815 


80 


1.90809 


100 


3.00000 
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TABLE XXVI. 

Logarithms of Numbers. 



No. 100- 



-leoo. 



Lqg. 00000- 



-20412. 



No. 

[OO 
[OI 

[oa 
ro3 
ro4_ 

[o5 
[o6 
[07 
[o8 
[09_ 

lO 

II 

13 

i3 

li. 

i5 
i6 

17 
i8 

'9 

20 
31 
23 
23 

25 
26 

27 

28 

^9 
So 
[3i 

l32 

1 33 
i34_ 

35 
[36 

37 
1 38 

[4o 
i4i 

l42 

[43 

[45 
,46 

l47 

1 4a 
i4y 

[5i 

52 

53 

54_ 

[55 

[56 

1 57 
58 

J52. 
No. 



ooooo 
oo432 
00860 
01284 
01703 



02119 
0253 1 
oao38 
o3i4a 
03743 



o4i39 
o453a 
04922 
o53o8 
06690 



06070 
06446 
06810 
07188 
07555 



07918 
08279 
o8636 
08991 
09J42 



09601 
oo57 
o38o 
0721 
1059 



1394 
1727 
2057 
2385 
2710 



^.33 

3354 
3672 
3o88 
4^01 



46t3 
4922 
5229 

5534 
5836 



6i37 
6435 
6732 
7026 
7319 



7600 
7808 
8184 
8469 
8752 



9033 
93i2 

2oi4o 



00043 

00475 

oooo3 
01S26 
01745 



02160 
02672 
02070 
03383 
03782 



04179 
04571 
04961 
05346 
06729 



06108 
o6483 
06856 
07226 
07691 



07954 
o83i4 
08672 
09026 
09377 



09726 
0072 
o4i6 
0766 
1093 



1428 
1760 
2090 
2418 
2743 



3o66 
3386 
3704 
4019 
4333 



4644 
4953 
6269 
5664 
5866 



6167 
6466 
6761 
7066 
7348 



7638 
7926 
8213 
8498 
8780 



9061 
9340 
9618 
9893 
20167 



00087 
00618 
00946 
oi368 
01787 



02202 
02612 
o3oi 
o342 

03822 



04218 
o46io 

osW 
06767 



o6i46 
06621 
06893 
07262 
07628 



o7< 

08: 

08707 

09061 

09412 



09760 
0106 

0449 
0789 
1126 



i46i 
1793 

2123 
2460 

2776 



309B 
3418 
3735 
4061 

4364 



4676 
4983 
6290 

5594 
6897 



6197 
6496 
6701 
7006 

7377 



7667 
7966 
8241 
8626 
8808 




9645 

9921 

20194 



ooi3o 
00661 
00988 
01410 
01828 



02243 
02663 
o3o6o 
o3463 
o3862 



04268 
o465o 
o6o38 
06423 
06806 



o6i83 
06558 
06930 
07298, 
07664 



08027 
o8386 
08743 
09096 

09447 



09795 
0140 
o483 
0823 
1160 



1494 
1826 
2166 
2483 
2808 



3i3o 
345o 
3767 
4032 
4395 



4706 
5oi4 
6320 
6626 
6927 



6227 
6624 
6820 

7114 
7406 



7696 

7984 
8270 

8564 
8837 



9117 
9396 
9673 

9948 
20222 



00173 
00604 
oio3o 
oi45a 
01870 



02284 
02694 
o3ioo 
o36o3 
03902 



04297 
04689 
o5077 
06461 
06843 



06221 
o66o5 
06967 
07535 
07700 



o8o63 
08422 
08778 
09132 
09482 



09830 
0176 
0617 
0867 
1 193 



1628 
i860 
2189 
2616 

2840 



3i62 
3481 

3799 
4ii4 
4426 



4737 
5o46 
636 1 
6655 
6967 



6266 

6554 
685o 
7143 
7435 



7726 
8oi3 
8298 
8583 
8866 



9145 

9424 

9700 

9976 

20249 



00217 

00647 
01072 

01494 
01912 



02326 
02735 
o3i4i 
o3643 
03941 



04336 

04727 
o5ii5 
06600 
06881 



06268 
06633 

07004 

07372 
07737 



08099 
o8458 

088 14 
09167 
09617 



09864 
0209 
0661 
0890 
1227 



i56i 
1893 

22S>2 

2548 
2872 



3194 
36i3 
383o 
4i46 

4457 



4768 
6076 
638 1 
6685 
6987 



6286 
6584 
6870 

7:73 

7464 



7754 
8o4i 
8327 
861 1 
8893 



9173 
945i 
9728 

20<K)3 
20276 



00260 
00689 
OIII6 

01 536 
01963 



oa366 
02776 
o3i8i 
o3683 
03981 



04376 
04766 

o5i54 
06638 
06918 



06296 
06670 
07041 
07408 

07773 



o8i35 
08493 
08849 
09202 
09662 



09899 
0243 
o586. 
0924 
1 261 



1694 
1926 

2264 
2681 
2906 



3226 
3545 
3862 
4176 
4489 



4799 
5io6 

6412 

6716 

6017 



63i6 
66i3 
6909 
7202 
7493 



7782 
8070 
8365 
8639 
8921 



9201 




2oo3o 
2o3o3 



oo3o3 
00732 
01167 
01678 
01996 



02407 
02816 

03222 

o3623 
04021 

04416 
o48o5 
06192 
06676 
06966 



o6333 
06707 
07078 
07445 
07809 



08171 
08629 
08884 
09237 
09687 



09934 
0278 
0610 
0968 
1294 



1628 
1969 
2287 
2613 
2937 



3258 

3677 
3393 

4208 

4620 



4829 
5i37 
5442 
5746 
6047 



6346 
6643 
6938 
723 1 
7622 



781 1 
8099 
8384 
8667 

^949 



9229 

9607 

9783 

20068 

2o33o 



8 



oo346 
00776 
01199 
01620 
02o36 



02449 
02867 
03262 
o3a63 
o4o6o 



04454 
o4844 
0623 1 

o56i4 
06994 



06371 

06744 
07116 
07482 
07846 



08207 
08666 
08920 
09272 
09621 



09068 
0J12 
o653 
0992 
1027 



1661 
1092 

2320 

2646 
2969 



3290 
3609 
3925 
4239 
4661 



4860 
6168 

6473 
6776 
6077 



6376 
6673 

6967 
7260 
76S1 



7840 
8127 
84i2 
8696 
8977 



9267 

9635 

9811 

20086 

2o358 



00389 
00817 
01242 
01662 
02078 



02490 
02898 
o33o2 
o37o3 
o4ioo 



04493 
04883 
06269 
06662 
o6o32 



06408 
06781 
07161 
07618 
07882 



08243 
08600 
08066 
09^07 
09666 



ooo3 
o346 
0687 
1026 
i36i 



1694 
2024 
2362 
2678 
3ooi 



3322 

364o 
3956 
4270 
4582 



4891 
6198 
65o3 
58o6 
6107 



6406 
6702 
6997 
7289 
7680 



7869 
8166 
8441 
8724 
9006 



8 



9286 

9662 

9838 

201 1 2 

20385 



43 42 



4 

8 

i3 

17 
21 

26 

59 
34 
38 

40 

"4 

8 

I -J 

ID 

20 

24 
28 

3a 
36 



1 


" 4 


2 

3 


.? 


4 


»7 


6 


22 


6 


26 


7 


3o 


8 


34 


9 


39 



41 



4 

8 

12 

16 

21 

25 

2 

•s 

^71 



39 



4 

8 

12 

16 

20 

33 

27 
3i 
36 



38 

'4 

8 

II 

i5 

It 

27 
3o 
34 





37 


3(i 


I 


4 


4 


2 


7 


7 


3 


II 


11 


4 


i5 


i4 


5 


19 


18 


6 


22 


22 


7 


26 


-'5 


8 


3o 


*^9 


9 


33 


32 



35 CU 

1 

7 
10 

i4 

17 
20 

24 
27 
3i 

33!32 



I 


4 


2 


7 


3 


11 


4 


i4 


5 


18 


6 


21 


7 


26 


S 


28 


9 


32 



I 


3 


2 


7 


3 


10 


4 


i3 


5 


17 


6 


20 


7 


23 


8 


26 


Q 


3r. 



3 

6 
10 
i3 
:o 
19 
22 
26 
29 



TABLE XXVI. [f>»m 












flo. 1609 aWO. ^ L..g. awi* 34242. 




No. 





1 


9 


3 


4 


5 


e 


7 


8 


» 




isii^ 


^,^ 


10466 


^ 


^Ss^T 


31.548 


^J5?5- 


3.A>3 


losJ 


7^ffi6 


31 :« 


.61 


ao683 




J0737 




308.7 


3o«44 


3,*7. 


2.j9'j5 


r~3, 3 


161 


aojSj 




3I005 


aii>3i 




9.085 




3, .39 

3.4i<5 
31669 


iTifo 


:il 


> 6k fi 


16S 
164 


a' 748 


\ : 


ViV^ 


V.Z 


"5^ 


3.353 

3.6.7 


1.378 


1.43. 

3.(i9.i 


4 .6 


9 


^TtoT 


11817 


31854 


3.880 


11^ 


3.933 


TT^ 


T^j 


>5 


166 






33o63 


11069 


11I15 


33.41 


33?67 


334S3 




33^46 


el '9 


16 


167 






13334 


11Mb 


13376 


33401 


31437 


33479 


i35o5 


7 33 




•68 


3353. 




11583 


ai6oS 


11634 


11660 


3368e 




3373? 




1 35 




■69 


33789 


1 r 


ii84d 


11866 


^389- 


^??11 


33943 


33968 


339^ 


'3^-9 


29 


?1 


^3i^ 


Sf 


l3l3l 


33.47 




im 


13333 


33349 




28 


'71 


333™> 




13376 


i34oi 


33436 


33477 


335o^ 


335^8 


—-. 




17J 


13553 




336«3 


33639 


13654 


13679 


13704 


33739 


3375*1 


337^9 




6 


6 
8 


"73 


a38o5 




33855 


3388^ 


139..5 


33932 


13955 


1398^ 


34ot>5 


i4<>3o 


3 

4 


'74 


34o65 


3,__J 


34io5 


34i3o 


i4i55 


34180 


34204 


34339 


34354 


14379 


9 


"r?r 


id3o4 


34330 
34576 


14353 


34378 


344o3 


34438 


34453 


34477 


345..3 


libT-i 




'76 


M55. 


1460. 


14635 


j465o 


34674 


34699 


14734 


3474a 


34773 


s 






178 


34797 

35^43 


34»33 
35o66 


14846 


14871 
35ri5 


34895 
05.39 


'«S 


li^ 


14969 

35lll 


l^ 


35... B 
35p6i 


I 


^3 


^ 


-|g- 


35385 


353 lo 


35358 


35383 


35406 


3543. 


15455 


35479 


155..3 




U 


35 


755^ 


^sT 


■i55?5 


35600 


756^ 


35648 


35671 


:gs 


357«> 


35744 


'~m 




iSi 


35768 


¥ 


358.6 


35840 


i58(i1 


35888 


3^3 




15983 


Xl! 


169 




36o55 


i63il 


ibu'j 


36136 


36. 5o 


36.74 


jftj^i 


1 3 


3 


t83 


36345 


365o5 


16193 


3634" 


36364 


36387 


36411 


36458 


3 S 


5 


.84 


36483 


16119 


16553 


36576 


36600 


36633 


36647 


36670 


i*«94 


3 8 

4 II 


8 


"F85~ 


^fr^ 


3674. 


16764 


16788 


^&^ 


36834 


36658 


36881 


169..5 


«V38 




>86 


36951 


36975 


16998 




37045 


37(*8 


37091 


37114 


37.38 




f (4 




187 


37'84 




37354 






373i3 


37346 


3737" 


37393 






188 


37416 


17439 


17463 


37485 


17508 


1753. 


37554 


37577 


iTfi-w 


3t6..,3 


7 .9 




jh 


37646 


3-6^^ 


37^3 


37715 


17738 


3776. 


37784 


37807 


37^3.. 


378^3 


8 >3 3t 

9 '4133 


190 


37875 


37898 




37944 


37967 


37989 


38013 


38o35 


is^^r 


38081 


191 


38io3 


38156 


38375 


38171 


38194 


38317 


38140 


38161 


18385 


3J13.-7 


33 


|94 


19a 


3833o 


38353 


38398 


3843. 


38443 


38466 


38488 


i85.. 


38533 






.93 


38556 


38578 


38601 


38613 


38646 


18668 


38691 


38713 


<B73'i 


38758 






194 

195 


38780 
39003 


i88o3 

19036 


38815 


38847 


38870 


18891 


38914 


38937 


38959 


»89B, 


\ 


i 




39048 


39070 


3909a 


39115 


39.37 


39.59 


39lHt 


>93o3 


tc 


.96 


39.36 


39348 


35170 


39393 


3^4 


39336 


39358 


393fi2 


39in3 


.$435 


5 






197 


39447 


l^ 


3^49. 


3;5T3 


3S35 


39557 


^Jl 


3960, 


i5>.3 


.5145 


6 


.5 




,98 


39667 


19710 


39733 


39754 


39776 


39830 


59843 


J9K63 








199 


39585 
3oio3 


39907 
3oij5 


m 


3^5. 


39973 


19994 


3ooi6 


3oo38 


3w>fi.. 


3ou8. 


8 
1 


■i'i 


'5 


3ST68" 




303.l 


30333 


3o355 


30376 


■3^^ 


31 




3o3,o 


3o34i 


3o363 


3o3S4 


3o4o6 


3o4i8 


30449 


30471 


30493 


3o5i4 


^irn 




3o535 


3o557 


3o578 


3o6oo 


3n63i 


3o643 


3o664 


3o6B5 


30707 


3073S 


3o3 


3o75o 


3o77' 


30793 


30614 


3o835 


3o856 


30878 


30899 


30930 


30943 






304 


30963 


30984 


3ioo6 


31037 


3io4B 


31069 


31091 


3m13 


3n33 


31T54 


3 

4 


5 4 


-1^ 


37T^ 


31197 


3TI7B- 


17^ 


37^ 


3i38i 


3i3o3 


3.333 


37345 


37366 


7 7 


206 


3.387 


31408 


31439 


3145S 


3t47i 


31493 


3i5i3 


3.534 


3 1 555 


3. 576 


9 9 




31577 


3i6i8 


l;Si 


3i66o 


3i68i 


31701 


3.733 


3.744 


3.765 


31785 




\l 1.3 


aoS 


3i8o6 


31817 


31869 


31890 


3.91. 


3193. 


3195? 


31973 


3.994 


I 


i22. 


3301 5 


33o35 


3io56 


33077 


33098 


33118 


.!i!^ 


35160 


i^kj 


33J6. 
33458 


■S'lB 






33343 


13363 


31184 


3i3o5 


"s^SJT 


3i346 


3^366 






33438 


33449 


33460 
33675 


33490 


335 10 


3>53i 


33553 


33573 


33593 








3)634 


33654 


31695 


33715 


33736 


33756 


33777 


33797 


3i8i8 


31 




ii3 


33838 


33858 


33879 


33899 


33919 


33940 


33960 


31980 


33o^. 


33oi. 






Ji4 


33o>l. 
333,14 


33u6i 


33o83 


33i6i 


3313? 


33.43 


33i63 


33183 


33303 


33134 


3 


4 

6 


4 


33^ 


33^ 


333o4 


333-.5 


33345 


33365 


33385 


334o5 


33435 


6 


116 


33445 


33465 


33486 


335o6 


33536 


33546 


33566 


33586 


33606 


33636 


4 




8 




33646 


33666 


33686 


33706 


33736 


33746 


33766 


33786 


338o6 


33816 


5 






iiS 


33846 


S.5866 


33885 


33905 


33935 


33aJ5 


33965 


33985 


34oo5 


34015 


6 


i3 




^19^ 


34n44 


34004 


34uS4 


34io4 


34T34 


34i43 


34i63 


34i83 


343o3 


341 13 


8 
9 


■ 5 


i4 


No. 





1 


3 


3 


4 


5 


6 


7 


8 1 9 


it 



Page 172] TABLE XXVI. 

Logarithms of Numbers. 




No. 2200 2800. Log. 34242 44716. 




No. 

320 
221 ' 
222 
223 
224 

225 
226 
227 
228 
229 

23o 

23l 
232 

233 
234 

235 
236 

237 
238 
239 

240 

241 
242 
243 
244 

245 
246 

247 
248 

249 
25o 

25l 

252 

253 
254 

255 
256 
257 
258 
259 

260 
261 
262 
263 
264 

265 
266 
267 
268 
269 

270 
271 
272 
273 
274 

275 
276 
277 
278 

279 

No. 





1 


2 


3 


4 


5 


6 


7 


8 


9 


f^^- 


34242 
34439 
34635 
34830 
35o25 


34262 
34459 
34655 
3485o 
35o44 


34282 

34479 
34674 
34869 

35o64 

35257 

35449 
35641 
35832 
36o2i 


343oi 

34498 
34604 
34889 
35o83 


34321 
34518 
34713 
34908 
35io2 


34341 
34537 
34733 
34928 

35l22 


34361 

34557 
34753 

34947 
35i4i 

35334 
35526 

35717 
35908 

36097 


34380 

34577 

34772 
34967 
35i6o 


34400 
34596 
34792 
34986 
35 1 80 


34420 
34616 
3481 1 
35oo5 
35199 

35392 
35583 

35774 
35965 
36i54 


IT 

I 
2 
3 

4 
5 
6 

7 
8 

9 


"2 

4 
6 
8 


35218 

3541 1 
356o3 
35793 
35984 


35238 
35430 
35622 
358 1 3 
36oo3 


35276 
35468 
3566o 
3585 1 
36o4o 


35295 
35488 
35679 
35870 


353i5 
35507 
35698 
35889 
36078 


35353 
35545 
35736 
35927 
36u6 


35372 
35564 
35755 
35946 
36i35 


10 

13 

i4 
16 


36173 
3636 1 
36549 
36736 
36922 


v36i92 
3638o 
36568 

36754 
36940 


36211 
36399 
36586 

36773 
36959 


36229 
364i8 
366o5 
36791 
36977 


36248 
36436 
36624 
368 10 
'36996 


36267 
36455 
36642 
36829 
37014 


36286 

36474 
3666 1 

36847 
37033 


363o5 
36493 
3668o 
36866 
3705 1 


36324 
36511 
36698 
36884 
37070 


36342 
3653o 
36717 
36903 
37088 


19 


I 
2 
3 

4 
5 
6 

7 
8 

9 


2 

4 
6 
8 


37107 
37291 

37475 
37658 
37840 


37125 
37310 

37493 
37676 
37858 


37144 
37328 
3751 1 

37694 
37876 


37162 
37346 
37530 
37712 
37894 


37181 
37365 
37548 
37731 
37912 


37190 
37383 

37566 

37749 
37931 


37218 
37401 
37585 
37767 

37949 


37236 
37420 
37603 
37785 
37967 


37254 
37438 
37621 
37803 
37985 

38i66 
38346 
38525 
38703 
3888 1 


37273 

37457 
37639 
37822 
38oo3 


10 
11 
i3 
i5 
17 


38o2i 
38202 
38382 
3856i 
38739 


38o39 
38220 
38399 
38578 
38757 


38o57 
38238 
384x7 
38596 
38775 


38075 
38256 
38435 

386i4 
38792 


38093 
38274 
38453 
38632 
388io 

38987 

39164 
39340 
39515 
39690 


38ii2 
38292 
38471 
3865o 
38828 


38i3o 
383 10 
38489 
38668 
38846 


38 1 48 
38328 
385o7 
38686 
38863 


38 184 
38364 
38543 
38721 
38899 


18 


I 
2 
3 

4 
5 
6 

7 
8 



3 
4 
5 


38917 
39094 
39270 
39445 
39620 


38934 
391 1 1 
39287 
39463 
39637 


38952 
39129 
39305 
39480 
39655 


38970 
39146 
39322 
39498 
39672 


39(x)5 
39182 
39358 
39533 
39707 


39023 

%^ 

39550 
39724 


39041 
39217 
39393 
39568 
39742 


39058 
39235 
•39410 
39585 
39759 


39076 
39252 
39428 
39602 

39777 


7 

9 
II 

i3 

i4 
1^ 


3^ 

4oi4o 
4o3i2 
4o483 


398 1 1 
39985 
4oi57 
40329 
4o5oo 


39829 
40002 
40175 
4o346 
4o5i8 


39846 
40019 
40192 
4o364 
4o535 


39863 
40037 
40209 
4o38i 
4o552 


39881 

4oo54 
40226 
40398 
4o569 


39898 
40071 
40243 
4o4i5 
4o586 


39915 
40088 
40261 
40432 
4o6o3 


39933 
40106 
40278 

40449 
40620 


39950 
40123 
40295 
4o466 
4o637 


17 


1 
2 
3 

4 
5 
6 

7 
8 


2 
3 
5 


4o654 
40824 

4i33o 


40671 
4084 1 
4ioio 

41179 
4 1 347 


40688 
4o858 
41027 

41196 
4i363 


40705 
40S75 
4 1 044 

4l2I2 

4i38o 


40722 
40892 
41061 
41229 
41397 


40739 
40909 
41078 
41246 
4i4i4 


40756 
40926 
41095 
41263 
4i43o 


40773 
40943 

4ii II 
41280 

41447 


40790 
40960 
41128 
41296 
41464 


40807 
40976 
41145 
4i3i3 
4i48i 


7 

9 

10 

13 

i4 


41497 
4i664 
4i83o 


4i5i4 
4i68j 

4 1 847 
42012 

42177 


4i53i 
41697 
4 1 863 
42029 
42193 


4 1 547 
41714 
41880 
42045 
42210 


4i564 
4i73i 
41896 
42062 
42226 


4i58i 

41747 
41913 

42078 

42243 


41597 
41764 
41929 
42095 
42259 


4r6i4 
41780 
41946 
42 II I 
42275 


4i63i 

4*797 
41963 
42127 
42292 


4i647 
4i8i4 

41979 
42144 
423o8 


9 ID 

16 


I 
2 
3 

4 
5 
6 

7 
8 

9 
1 

I 

3 

4 
5 
6 

7 
8 

9. 


2 

3 
5 


42325 
42488 
4265 1 
42813 
42975 


42341 
425o4 
42667 
4283o 
42991 


42357 
42521 

4^684 
42846 
43008 


42374 
42537 
42700 
42862 
43024 


42390 
42553 
42716 
42878 
43o4o 


42406 
42570 
42732 
42894 
43o56 


42423 
42586 

42749 
42911 
43072 


42439 
42602 
42765 
42927 
43o88 


42455 
42619 
42781 
42943 
43io4 


4.2472 
42635 

42797 
42959 
43 1 20 


•J 

6 

8 

10 

II 

i3 


43i36 
43297 

43457 
436i6 

43775 


43 J 52 

433 1 3 

43473 
43632 
43791 


43169 
43329 
43489 
43648 
43807 


43i85 
43345 
435o5 

43664 
43823 


43201 
4336i 
43521 
4368o 
43838 


43217 
43377 
43537 
43696 
43854 


43233 
43393 
43553 
43712 
43870 


43249 
43409 
43569 

43727 
43886 


43265 
43425 
43584 
43743 
43902 


43281 

43441 
43600 
43759 
43917 


i4 

5 

2 
3 


43933 
44091 
44248 
44404 
4456o 




43949 
44107 

44264 
44420 
44576 


43965 
44122 

44279 
44436 
44592 


43981 
44 1 38 

44295 
44451 
44607 


43996 
44 1 54 
443 11 
44467 
44623 


44012 

44170 
44326 
44483 
44638 

5 


44028 
44i85 
44342 
44498 
44654 


44044 
44201 
44358 

445i4 
44669 


44059 
44217 
44373 
44529 
44685 


44075 
44232 
44380 
44545 
447*0 


5 
6 

a 

9 
II 


1 


2 


3 


< 


6 


7 


8 


9 


i4 
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Wa QOfM q^Aft fxiir 4471(V 


ft 


3148. 










Na 

280 
281 
282 

283 
284 

285 
286 

287 
288 
289 

290 
291 
292 
293 

294 

295 
296 
297 
298 
299 

3oo 
3oi 
3o2 
3o3 
3o4 

3o5 
3o6 
307 
3o8 
309 

3io 
3ii 

3l2 

3i3 
3i4 

3i5 
3i6 

3i7 
3i8 
319 

320 

321 
322 

323 
324 

325 
326 
327 
328 
329 

33o 
33 1 
332 
333 
334 

335 
336 
337 
338 
339 

No. 

• 





1 


3 


3 


4 I 5 


6 


7 


8 


9 




44716 
44871 
45o25 

45179 
45332 


44731 
44886 
45o4o 
45194 
45347 


44747 
44902 

45o56 

45209 

45362 


44762 

44917 
45071 

45225 

45378 


44778 
44932 
45o86 
45240 
45393 


44793 
44948 

45 lO'^ 

45255 
45408 


44809 

44963 

45117 
45271 

45423 


44824 

44979 
45 1 33 
45286 
45439 


44640 

44994 
45 1 48 
453oi 
45454 


44855. 

45oio 

45i63 

45317 

45469 

45621 
457-3 
45924 
46075 
46325 


1 

I 
2 
3 

4 
5 
6 

7 
8 

9i 


5 
6 


45484 
45637 
45788 
45939 
46090 


455oo 
45652 
458o3 

45954 
46io5 


455i5 
45667 
458 1 8 
45969 
46120 


4553o 
45682 
45834 
45984 
46i35 


45545 
45697 
45849 
46000 
46 i5o 


4556i 
45712 
45864 
46oi5 
46i65 


45576 
45728 

45879 
46o3o 
46180 


45591 
45743 
45894 
46045 
46195 


456o6 
45758 
45909 
46060 
46210 


8 
10 
II 
i3 

i4 


46240 
46389 
46538 
46687 
46835 


46255 

464o4 
46553 
46702 
4685o 


46270 

46419 
46568 
46716 
46864 


46285 
46434 
46583 
46731 
46879 

47026 
47»73 
47319 
4746D 
4761 1 


463oo 

46440 
46598 
46746 
46894 


463 1 5 
46464 
466i3 
46761 
4690^9 


4633o 

46479 
46637 

46776 
46923 


46345 

46494 
46642 
46790 
46938 


46359 
465o9 

46657 
468o5 
46953 


46374 
46523 
46672 
46820 
46967 


15 


I 
2 
3 

4 
5 
6 

7 
8 

9 


2 

3 


46982 
47129 
47276 
47422 

47567 


46997 

47144 
47200 
47436 
47582 


47012 

47159 
473o5 
47451 
47596 


47041 
47188 

47334 
47480 
47625 


47o56 
47202 

47349 
4-494 
47640 

47784 
47920 

48073 
48216 
48359 


47070 

47217 
47363 

47509 
47654 


47085 
47232 
47378 
47524 
47669 


47100 
47246 
47392 
47538 
47683 


471 14 
47261 

47407 
47553 
47698 


e 

8 

9 

IX 


47712 
47857 
48001 

48i44 
48287 


47727 
47871 
4801 5 
48159 
483o2 


47741 
47885 
48029 
48173 
483 1 6 


47756 
47900 

48044 
48187 
48330 


47770 
479*4 
48o58 
48202 
48344 


4779? 
47943 

48087 

48230 

48373 


47813 

47958 
48101 

48244 
48387 


47828 

47972 
48116 
48259 
484oi 


47842 
47986 
48i3o 
48273 
484 16 


13 

i4 


t jI 


4843o 
48572 

48714 
48855 
48996 


48586 
48728 
48869 
49010 


48458 
48601 
48742 
48883 
49024 


48473 
4861 5 
48756 
48897 
49o38 


48487 
48629 
48770 
4891 1 
49052 


485oi 
48643 
48785 
48926 
49066 

49206 
49346 
49485 
49624 
49762 


485 1 5 

48657 

48799 
48940 

49080 


4853o 
48671 
488 1 3 
48954 
49094 


48544 
48686 
48S27 
48968 
49108 


48558 
48700 

48841 
48982 
49122 


I 

I 
2 

3 

4 
5 
6 

7 
8 

9 


4 

1 

3 

4 
6 


49136 
49276 
49415 

49554 
49693 


49i5o 
49290 
49429 
49568 
49707 


49164 
49304 
49443 
49582 
49721 


49178 
49318 
49457 
49506 
497^4 


49192 
49332 

49471 
49610 

49748 


49220 
49360 

49499 
49638 

49776 


49234 
49374 
495i3 
49651 
49790 

49927 
5c)o65 

50202 

5o338 
5o474 


49248 
49388 
49527 
49665 
49803 


49262 

49402 

49541 

49679 
49817 


7 

8 

10 

II 

i3 


49831 
49969 
5oio6 
50243 
5o379 


49845 
49982 

50I20 

5o256 
50393 


49859 

5oi33 
50270 
5o4o6 


49872 
5ooio 

5oi47 
50284 
5o42o 


49886 
5oo24 
5oi6i 
50207 
5o453 


49900 
5oo37 
5oi74 
5o3ii 

5o447 


49914 
5oo5i 
5oi88 
5o325 
5o46i 


49941 
50079 

5o2i5 
5o352 
5o488 


49955 
50C92 
50229 
5o365 
5o5oi 


IS 


I 
2 
3 

4 
5 
6 

7 
8 

9, 

1 

I 

3 

3 

4 
5 
6 

I 
9, 


I 
3 

4 
5 

7 
8 
9 


5o5i5 
5o65i 
50786 
50920 
5io55 


5o529 

5o664 

50709 
50934 
5io68 


5o542 
50678 
5o8i3 

50947 
5io8i 


5o556 
50691 
50826 
50961 
51095 


5o569 
5o7o5 
5o84o 
50974 
5iio8 


5o583 
50718 
5o853 
50987 

5lI2I 


5o5q6 
507^2 
5o866 
5iooi 
5ii35 


5o6io 
50745 
5o88o 
5ioi4 
5ii48 


50623 
50759 
50893 
5 1 028 
51162 


5o637 
50772 
50907 
5io4i 
51175 


5ii88 

5l322 

5i455 
5 1 587 

51720 


5 1 202 
5 1 335 
5 1 468 
5i6oi 
51733 


5i2i5 
5 1 348 
5i48i 
5i6i4 
5i746 


51228 
5 1 362 
51495 
51627 
51759 


51242 
5 1 375 
5i5o8 
5 1 640 
51772 


5i255 
5 1 388 
5i52i 

5 1 654 
51786 


51268 
5i4o2 

5 1 534 
51667 

51799 


51282 
5i4i5 
5 1 548 
5 1680 
5i8i2 


51295 
5i428 
5i56i 
•51693 
51825 


5i3o8 

5i44i 
5i574 
51706 
5i838 


10 

13 


5i85i 
51983 
52ii4 

52244 
52375 


5 1 865 
51996 
52127 
52257 
02388 


51878 
52009 
52i4o 
52270 
52401 


5 1 891 
52022 
52 1 53 
53284 
52414 


51904 
52o35 
52166 
52297 
52427 


51917 
52048 
52179 
523io 
52440 


51930 
52061 
52192 
52323 
52453 


51943 
52075 

52205 

52336 
52466 


51957 
52088 
52218 
5a349 
5a479 


51970 

52IOI 
5223l 

52362 
52493 


2 

I 

3 

4 
5 


525o4 
59.634 
52763 
52892 
53o2o 


525i7 

52647 

52776 

52905 
53o33 


5253o 
52660 
52789 
52917 
53o46 


52543 
52673 
52802 
52930 
53o58 


52556 
52686 
53815 
52943 
53071 


52569 
52699 
52827 
52956 
53o84 


52582 
5271 1 
52840 
52969 

53097 


52595 
52724 
52853 
.52982 
53iio 


52608 

52737 
52866 

52994 

53 1 32 


52621 
52750 
52879 
53007 
53 1 35 


6 

7 
8 

10 

II 





1 


2 


3 


4 


5 


6 


7 


8 


9 
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No 




0. Log. 53M8 60aC6. 




x^w> 






No. 

34o 
34i 
342 
343 
344 

345 
346 

347 
348 

349 

35o 

35 1 

352 

353 

354 

355 
356 

357 
358 
359 

36o 
36i 
362 
363 
364 

365 
366 
367 
368 
369 

370 

371 
372 

373 

374 

375 
376 
377 
378 
379 

38o 
38 1 
382 
383 
384 

385 
386 
387 
388 
389 

390 
391 
392 
393 
394- 

395 
396 
397 
398 
399 

No. 





1 


2 


3 


4 


5 


6 


7 


8 


9 




53i48 
53275 
534o3 
53529 
53656 


53 161 
53288 
534 1 5 
53542 
53668 


53173 
5330I 
53428 
53555 
53681 


53i86 
533 14 
53441 
53567 
53694 


53199 
53326 
53453 
5358o 
53706 


53212 

53339 

53466 
53593 
53719 


53224 
53352 

53479 
536o5 
53732 


53237 
53364 
53491 
536i8 

53744 


532 5o 
53377 
535o4 
5363i 

53757 


53263 
53390 
53517 
53643 
53769 


J 

I 
2 
3 

4 
5 
6 

7 
8 

9 


13 

I 
3 

4 
5 


53782 
53908 
54o33 
54 1 58 
54283 


53794 
53920 
54045 
54170 
54295 


53807 
53933 
54o58 
54i83 
54307 


53820 
53945 
54070 
54195 
54320 


53832 
53958 
54o83 
54208 
54332 


53845 
53970 
54095 
54220 
54345 


53857 
53983 
54108 
54233 
54357 

54481 
54605 
54728 
54851 
54974 


53870 
53995 
b4i 20 
54245 
54370 


53882 
54008 
54 1 33 
54258 
54382 


53895 
54020 
54145 
54270 
54394 


7 
8 

9 
10 

12 


54407 
5453 1 

54654 

54777 
54900 


54419 
54543 
54667 

54790 
54913 


54432 
54555 

54679 
54802 

54925 


54444 
54568 
54691 
54814 
54937 


54456 
5458o 

54704 
54827 

54949 


54469 
54593 
54716 
54839 
54962 


54494 
54617 
54741 
54864 
54986 


54506 
5463o 
54753 
54876 
54998 


54518 
54642 
54765 
54888 
55oi I 




55o23 
55i45 
55267 
55388 
55509 


55o35 

55 1 57 
55279 
55400 
55522 


55o47 
55169 
55291 
554i3 
55534 


55o6o 
55182 
553o3 
55425 
55546 


55072 
55194 
553 1 5 
55437 
55558 


55o84 
55206 
55328 

55449 
55570 


55096 
55218 
55340 
55461 
55582 


55 1 08 
5523o 
55352 
55473 
55594 


55i2i 
55242 
55364 
55485 
556o6 


55 1 33 
55255 
55376 

55497 
556 1 8 


1 

I 
2 
3 

4 

5 

.6 

7 
8 

9 


2 

I 

2 


55630 
55751 
55871 
55991 
56iio 


55642 
55763 
55883 
56oo3 

56l22 


55654 
55775 
55895 
56oi5 
56i34 

56253 
56372 
56490 
566o8 
56726 


55666 
55787 
55907 
56027 
56i46 


55678 
55799 

56o3? 
56i58 


55691 
558 1 1 
55931 
56o5o 
56170 


55703 
55823 
55943 
56062 
56182 


55715 
55835 
55955 
56074 
56194 


55727 
55847 
55967 
56o86 
562o5 


55739 
55859 

'^ 

56217 


4 
5 
6 

7 
8 


56229 
56348 

56467 
56585 
56703 


56241 

5636o 
56478 
56597 
56714 


56265 
56384 
565o2 
56620 
56738 


56277 
56396 

565i4 
56632 
5675o 


56289 
56407 
56526 

56644 
56761 


563oi 
564i9 
56538 
56656 

56773 


563i2 
56431 
56549 
56667 
56785 


56324 
56443 
56561 
56679 
56797 


56336 
56455 
56573 
56691 
568o8 


10 
II 


56820 
56937 

57054 
57171 
57287 


56832 

57066 
57183 
57299 


56844 
56961 
57078 
57194 
57310 


56855 
56972 
57089 
57206 
57322 


56867 
56984 
57101 
57217 
57334 


56879 

56996 
D7113 
57229 
57345 


56891 
57008 
57124 
57241 
57357 


56902 
57019 
57136 
57252 
57368 


56914 
5703 1 
57148 
57264 
57380 


56926 
57043 
57i5o 
57276 
57392 


11 


57403 
57519 
57634 

57749 
57864 


574 1 5 
57530 
57646 
57761 
57875 


57426 
57542 
57657 
57772 
57887 


57438 
57553 
57669 

57784 
57898 


57449 
57565 
57680 
57795 
57910 


57461 
57576 
57692 
57807 
57921 


57473. 
57588 
57703 
57818 
57933 


57484 
57600 
57715 
57830 
57944 


5749b 
5761 1 
57726 
57841 
57955 


57507 
57623 
57738 
57852 

57967 




I 
2 
3 
4 
5 
6 

7 
8 

9. 


I 

2 

3 

4 
6 


57978 
58092 
58206 
58320 
58433 


57990 
58io4 
58218 
5833 1 
58444 


58ooi 
58ii5 
58229 
58343 
58456 


586i3 
58127 
58240 
58354 
58467 


58024 
58 1 38 
58252 
58365 
58478 


58o35 
58i49 
58263 

58377 
58490 


58o47 
58i6i 

58274 
58388 
58501 


58o58 
58172 
58286 
58399 
585 12 


58070 

58 1 84 
58297 
584 10 
58524 


58o8i 
58195 
583o9 
58422 
58535 


7 
8 

9 
10 


58546 
58659 

58771 
58883 
58995 


58557 
58670 
58782 
58894 
59006 


58569 
5868 1 

58794 
58906 
59017 


58580 
58692 
588o5 
58917 
59028 


58591 
58704 
588 16 
58928 
59040 


586o2 
58715 
58827 
58939 
59051 


586i4 
58726 
58838 
58950 
59062 


58625 

58737 
5885o 
58961 
59073 


58636 

58749 
58861 
58973 
59084 


58647 
58760 

58872 
58984 
59095 

59207 
59318 

59428 

59539 

59649 




59106 
59218 
59329 
59439 
59556 


591 18 
59229 
59340 
59450 
59561 


59129 
59240 
59351 
59461 
59572 


59140 
59251 
59362 

59472 
59583 


591 5i 
59262 
59373 
59483 
59594 


59162 
59273 
50384 

59494 
59605 


59173 

59284 
59395 
59506 
59616 


59184 
59295 
59406 
59517 
59627 


59195 
59306 

5941-' 
59528 
59638 


1( 

I 
2 
3 

4 
5 
6 

7 
8 


1 
a 


59660 

59770 
59870 
59988 
60097 


59671 
59780 
59890 

60108 


59682 
59791 
59901 
60010 
60119 


59693 
59802 
59912 
60021 

6oi3o 


59704 
59813 
59923 
6oo32 

6oi4i 


59715 
59824 
59934 
60043 
6oi52 


59726 
59835 
59945 
6oo54 
6oi63 


59737 
59846 
59956 
6oo65 
60173 


59748 
59857 
59966 
60076 
60184 


5986^ 

59977 
60086 

60195 


3 

4 
5 
6 

•7 
8 

9 





1 


2 


3 


4 


5 


6 


7 


8 


9 
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■ 


No IflOfl. 


i 


mo. Log. ( 


flfl^K)fi 6f 


>276. 




X^lf. WW' 








No. 

4oo 
4oi 
4oa 
4o3 
4o4 

4o5 
4o6 
407 
4o8 
409 

4io 

4ii 
412 
4i3 
4i4 

4i5 
4i6 

417 
4i8 

419 

420 

421 

422 

423. 

424 

425 
426 

427 
428 
429 

43o 
43 1 
432 
433 
434 

435 
4's6 
43i 
438 
439 

440 

441 

442 
443 
444 

445 
446 

447 
448 

449 
45o 
45i 
452 
453 
454 

455 
456 

457 
458 
459 

No. 





1 1 2 


3 


4 


5 


6 


7 


8 


9 




60206 
6o3i4 
60423 
6o53i 
6o638 


60217 
6o325 
60433 
6o54i 
60649 


60228 

6o336 

60444 
6o552 

60660 


60239 

60347 
60455 
6o563 
60670 


60249 
6o358 
60466 
60574 
60681 


60260 
60369 

60477 
6o584 
60692 


60271 
60379 
60487 
60595 
60703 


60282 
60390 
60498 
60606 
60713 


60293 
6cf4oi 
60 509 
60617 
60724 


6o3o4 
6o4i2 
6o52o 
60627 
60735 


I 
3 
3 

4 
5 
6 

7 
8 

9 


U 

I 

a 
3 
4 


60746 
6o853 

61066 
61 172 


60756 
6o863 
60970 
61077 
6[i83 


60767 

60874 
60981 
61087 
61 194 


60778 
6o885 
60991 
61098 
61204 


60788 
60895 
61002 
61 109 
6i2i5 


60906 
6foi3 
61 1 19 
6122D 


60810 
60917 
61023 
611 3o 
61 236 


60821 
60927 

6io34 
6ii4o 

61247 


6o83i 
60938 
61045 
6ii5i 
61257 


60842 
60949 
6io55 
61162 
61268 


6 

7 
8 

9 

ID 


61278 
6 1 384 
61490 
61595 
61700 


61289 
61395 
6i5oo 
61606 
61711 


6i3oo 
6i4o5 
6i5ii 
61616 
61721 


6i3io 
6i4i6 
6i52i 
61627 
61 73 1 


6i32i 
61426 
6x532 
61637 
61742 


6i33i 

61437 
61 542 
6i648 
61752 


61342 
6i448 
61 553 
6i658 
61763 


6 1 352 
61 458 
61 563 
61660 
6i77d 


61 363 
61469 

61574 
61679 
61784 


61374 

61479 
61 584 
61690 

61794 




6i8o5 
61909 
62014 
62118 
62221 


6i8i5 
61920 
62024 
62128 
62232 


61826 
61930 
62034 
62138 
62242 

62346 

62449 
62552 
62655 

62757 


6i836 
61941 
62045 
62149 
62252 


61847 
61951 
62055 
62159 
62263 


61857 
61962 
62066 
62170 
62273 


61868 
61972 
62076 
62180 
62284 


61878 
61982 
62086 
62190 
62294 


61888 
61993 

62097 

62201 
623o4 


62oo5 
62107 
62211 
623 1 5 




62325 
62428 
62531 

62634 
62737 


62335 
62439 
62542 
62644 
62747 


62356 
62459 
62562 
62665 
62767 


62366 
62469 
62572 
62675 
62778 


62377 
62480 
62583 
62685 
62788 


62387 
62490 
62593 
62696 
62798 


62397 
62500 
62603 
62706 
62808 


62408 
62511 
62613 
62716 
62818 


62418 
62521 
62624 
62726 
62829 

62931 
63o33 
63 1 34 
63236 
63337 




62839 
62941 
63o43 

63 1 44 
63246 


62849 
62951 
63o53 
63 1 55 
63256 


62859 
62961 
63o63 
63 1 65 
63266 


62870 
62972 
63073 
63 1 75 
63276 


62880 
62982 
63o83 
63 1 85 
63286« 


62890 
62992 
63094 
63195 
63296 


62900 
63oo2 
63io4 
632o5 
633o6 


62910 
63oi2 
63ii4 
632 1 5 
63317 


62921 

63022 

63 124 
63225 
63327 


1 

I 
2 
3 
4 
5 
6 

7 
8 

9 



I 

2 

3 

4 


633/^7 
63/^8 
63548 
63649 
63749 

63849 
63949 
64048 

64i47 
64246 


63357 
63458 
63558 
63659 
63759 


63367 
63468 
63568 
63669 
63769 

63869 
63969 
64068 
64167 
64266 


63377 
63478 
63579 
63679 

63779 


63387 
63488 
63589 
63689 
63789 


63397 
63498 
63599 
63699 
63799 


63407 
635o8 
63609 
63709 
638o9 


63417 
635 18 
636i9 
63719 
638 1 9 


63428 
63528 
636?9 
63729 
63829 


63438 
63538 
63639 
63739 
63839 


5 
6 

7 
8 

9 


63859 
63959 
64o58 

64i57 
64256 


63879 
63970 
64078 

64177 
64:^76 

64375 

64473 
64572 
64670 
64768 


63889 
63988 
64088 
64187 
64286 


63899 
63998 
64098 

64197 
64296 


63909 
64008 
64io8 
64207 
643o6 


63919 
64oi8 
64118 
64217 
643 1 6 


63929 
64028 
64128 
64227 
64326 


63939 
64o38 
64i37 
64237 
64335 




64345 

64444 
64542 
64640 
64738 


64355 

(y4454 
64552 
6465o 
64748 


64365 

64464 
64562 
64660 
64758 


64385 
64483 
64582 
64680 

64777 


64395 

64493 
64591 
64689 

64787 


64404 
645o3 
64601 
64699 

64797 


644 1 4 
645 1 3 
646 1 1 
64709 
64807 


64424 
64523 
64621 

64719 
648 1 6 


64434 
64532 
6463 1 

64729 
64826 




64836 
64933 
65o3i 
65 1 28 
65225 


64846 
64943 
65o4o 
65 1 37 
65234 


64856 
64953 
65o5o 
65i47 
65244 


64865 
64963 
65o6o 
65 1 57 
65254 


64875 

64972 
65o70 

65i67 
65263 


64885 
64982 
65o79 
65176 
65273 


64895 
64992 
65089 
65 1 86 
65283 


64904 
65oo2 

^^ 

65292 


64914 
65oii 

65io8 
652o5 
653o2 


64924 
65o2i 
65ii8 
652 1 5 
65312 




65321 
654 1 8 

655 1 4 
656 10 
65706 


6533 1 
65427 
65523 
656 1 9 
657 1 5 


65341 
65437 
65533 
65620 
65725 


6535o 

65447 
65543 

65639 

65734 


6536o 
65456 
65552 
65648 

65744 


65369 
65466 
65562 
65658 
65753 


65379 

65475 
65571 
65667 
65763 


65389 
65485 
65581 

65677 
65772 


65398 
65495 
65591 
65686 
65782 


654o8 
655o4 
656oo 
65696 
65792' 


9 


I 
2 

3 
4 


I 
2 

3 
4 


658oi 
65896 
6590a 
66087 
66181 


658 II 
65906 
66001 
66096 
66191 


65820 
65916 
66011 
66106 
66200 


65830 
65925 
66020 
66ii5 
66210 


65839 
65935 
66o3o 
66124 
66219 


65849 

65944 
6(x>39 

66i34 
66229 


65858 
65954 
66049 
66143 
66238 


65868 
65963 
66o58 
66i53 
66247 


65877 
65973 
66068 
66162 
66257 


65887 
65982 
66077 
6617a 
66266 


5 

7 
8 





1 


2 


3 4 


5 6 


7 


8 


9 







TABLE XXVI. l^^^'T' 
Logarithms of Numbers. 




pfrt K""^ ^o"* 


). Log. 71600 76343. 




no. 






No. 

520 

5ai 
5a2 
523 
524 

525 
526 

527 
528 
529 

53o 
53 1 
532 
533 
534 

535 
536 

537 
538 

539 

S4(> 
54 1 
542 
543 
544 

545 
546 

547 
548 

549 

55o 

55i 

552 

553 

554 

555 
556 

557 
558 
559 

56o 
56i 
562 
563 
564 

565 
566 

567 
568 
569 

570 

571 
572 
573 

574 

575 
576 

577 
578 

579 
No. 





1 


3 


3 


4 


5 


6 


7 


8 


9 




71600 

71684 

717^7 
7i8fk> 

71933 


71609 
71692 

71775 
71858 

71941 


71617 
71700 
71784 
71867 
71950 


71625 
71709 
71792 
71875 
71958 


71634 

71717 
71800 

71883 

71966 


71642 
71725 
71809 
71892 

71975 


7i65o 

71734. 
71817 
71900 
71983 


71659 
71742 
71825 
71908 

71991 


71667 
71750 
71834 
71917 
71999 


71675 
71759 
71842 
71925 
72008 


1 

II 

2 

3 

4 
5 
6 

7 
8 

9 


1 
a 

3 

A 


'72016 
72009 
72181 
72263 
72346 


72024 

72107 
72189 
72272 
72354 


72032 
72ii5 
72108 
72280 
72362 


72041 
72123 
72206 
72288 
72370 


72049 

72l32 

72214 
72296 

72378 


72057 
72140 
72222 
723o4 
72387 


72066 
72148 
72230 
723i3 
72395 


72074 
72i56 
72239 
72321 

72403 


72082 
72165 

72247 
72329 

72411 


72090 

72173 
72255 
72337 

72419 


5 
5 

6 

7 
8 


72428 
72509 
72591 
72673 

72754 


72436 
72518 

72762 


72444 
72526 
72607 
72689 

72770 


72452 
72534 
72616 
72697 
72779 


72460 
72542 
72624 
72705 

72787 


72469 
72550 
72632 
72713 
72795 


72477 
72558 

72640 

72722 
72803 


72485 
72567 
72648 
72730 
72811 


72493 
72575 
72656 
72738 
72819 


72501 
72583 
72665 
72746 
72827 




7:^835 
72916 

72997 

73078 

73i59 

73239 
73320 
73400 
7348c 
73560 


72843 
72925 
73006 
73086 
73167 


72852 
72933 
73oi4 
73094 
73175 


72860' 
72941 

73o22 

73io2 
73 1 83 


72868 
72949 

73o3o 
73iii 
73191 


72876 

72957 
73o38 
73119 
73199 


72884 
72965 
73o46 
73127 
73207 


72892 
72973 
73o54 
73 1 35 
7321 5 


72900 
72981 
73062 
73143 
73223 


72908 
72989 
73070 
73i5i 
7323i 




73247 
73328 
73408 
73488 
73568 


73255 
73336 
73416 

73496 
73576 


73263 
73344 
73424 
73504 
73584 


73272 
73352 
73432 
735 1 2 
73592 


73280 
73360 
73440 
73520 
73600 


73288 
73368 
73448 
73528 
73608 


73296 
73376 
73456 
73536 
73616 


733o4 
73384 
73464 
73544 
73624 


733i2 
73392 

73472 
73552 
73632 




7364o 
73719 

73799 
73878 

73957 


73648 
73727 
73807 
73886 
73965 


73656 
73735 
738 1 5 
73894 
73973 


73664 
73743 
73823 
73902 
73961 


73672 
73751 
7383o 
73910 
73989 


73679 
73750 
73838 
73918 
73997 


73687 

73767 
73846 
73926 
74oo5 


73695 

73775 

73854 
73933 
740 1 3 


73703 
73783 
73862 

73941 
74020 


737 II 
73791 
73870 

73949 
74028 


8 

1 1 

2 2 

3 2 

4 ^ 


74o36 
74ii5 

74194 
74273 
7435 1 


74o44 
74123 
74202 
74280 
74359 


74o52 
74i3i 
74210 
74288 
74367 


74060 
74 1 39 

74218 
74296 
74374 


74068 

74i47 
74225 

743o4 
74382 


74076 
74 1 55 
74233 
743 1 2 
74390 


74084 
74162 

74241 
74320 
74398 


74092 
74170 
74249 

74327 
74406 


74257 
74335 
744i4 


74107 
74186 
74265 
74343 
74421 


6 : 5 

7 6 

8 6 

9 1 7 


74429 
74507 
74586 
74663 
74741 


74437 
745 1 5 
74593 
74671 
74749 


74445 
74523 
74601 
74679 

74757 


74453 
74531 
74609 
74687 
74764 


74461 
74539 

74617 
74695 

74772 


74468 

74547 
74624 
74702 
74780 


74476 

74554 
74632 

74710 
74788 


74484 
74562 
74640 
74718 
74796 


74492 
74570 
74648 
74726 
748o3 


745oo 
74578 
74656 
74733 
7481 1 




74819 
74896 

74974 
75o5i 
75128 


74827 
74904 
74981 
75o59 
75 1 36 


74834 
74912 

75066 
75 1 43 


74842 
74920 

74997 
75074 
75i5i 


7485o 
74927 
75oo5 
75082 
75 1 59 


74858 
74935 
75012 

75i66 


74865 
74943 
75020 
75097 

75174 


74873 
74950 
75028 
75io5 
75182 


74881 
74958 
75o35 
75ii3 
75189 


74889 
74966 
75043 
75120 

75197 


« 


752o5 
75282 
75358 
75435 
755 1 1 


752i3 
75289 
75366 
75442 
75519 


75220 

75297 
.75374 
75450 
75526 


75228 
753o5 
75381 
75458 
75534 


75236 
753 12 
75389 
75465 
75542 


75243 
75320 
75397 
75473 
75549 


7525i 
75328 

75404 
75481 

75557 


75259 
75335 
75412 
75488 
75565 


75266 
75343 
75420 

75496 
75572 


75274 
75351 

75427 
755o4 
75580 




75587 
75664 
75740 
758 1 5 
75891 


75595 

75671 

75747 
75823 

75899 


756o3 

75679 
75755 
7583 1 
75906 


75610 
75686 
75762 
75838 
75914 


75618 
75694 
75770 
75846 
75921 


75626 
75702 

75778 
75853 
75929 


75633 
75709 
75785 
75861 
75937 


75641 
75717 

75793 
75868 

75944 


75648 

75724 
75800 
75876 
75952 


75656 
7573a 
7.5808 
75884 
75959 


■ 

I 
a 
3 

4 
5 
6 

7 
S 

9 


r 

I 

1 

a 

3 


75967 
76642 
761 18 
76193 
76268 


75974 
76o5o 
76125 
76200 
76275 


75982 
76057 
76t33 
76208 
76283 


76^ 
76140 
76215 
76290 


75997 

76072 
76148 
76223 
76298 


76005 
76080 
76155 
76230 
763o5 


76012 
76087 
76163 
76238 
763i3 


76020 
76095 
76170 
76245 
76320 


76027 
76103 

76x78 
76253 
76328 

8 


76035 
761 10 
76185 
763ir5o 
76335 

9 


4 
4 
5 
6 
6 


. 1 


2 


3 


4 


5 


6 


7 





P««* iwj TABLE XXVI. 

Logarithms of Numbers. 


* 


fg^ KOAA HACk 


0. Log. 7634a 


fl 


0618. 




aO. 








No. 

58o 
58i 
582 
583 
584 

585 
586 
587 
588 
589 

590 
591 
592 
593 

594 

595 
596 

597 
598 
599 

600 
601 
602 
6o3 
604 

6o5 
606 
607 
608 
609 

610 
611 
612 
6i3 
6i4 

6i5 
616 
617 
618 
619 

620 
621 
622 
623 
624 

625 
626 
627 
628 
629 

63o 
63i 
632 
633 
634 

635 
636 

637 
638 
689 

No. 





1 


2 


3 


4 


5 


6 


7 


8 


9 




76343 

76418 

76492 
76567 
76641 


76350 
764a5 
76500 
76574 
76649 
76r;a3 

76797 
76871 

76945 

77019 


76358 
76433 
76507 
76582 
76656 


76365 
76440 
765i5 
76589 
76664 


76878 
76443 
76522 

76597 
76671 


76880 
76455 
76530 

76604 
76678 


76888 
76462 

76537 
76612 
76686 


76895 
76470 
76545 
76619 
7669S 


76408 

76477 
76552 

76626 
76701 


76410 
76485 
76559 
76684 
76708 


8 


I 
a 
3 

4 
5 
6 

7 
8 


I 
a 
a 
3 


76716 

76790 
76864 
76988 
77012 


76730 
76805 

7687Q 
76953 
77026 


76788 
76812 
76886 
76960 
77084 


76745 
76819 
76895 

76967 
77041 


76753 
76827 
76901 

76975 
77048 


76760 

76884 
76908 
76982 
77o56 


76768 
76842 
76916 
76980 
77063 


76775 
76840 
76928 
76997 
77070 


76782 
76856 
76980 

77004 
77078 


4 
5 
6 
6 

7 


77085 
77159 
77282 
773o5 
77879 


77093 
77166 
77240 
77818 
77886 


77100 

77173 

77247 
77820 

77898 

77466 
77539 
77612 
77685 
77757 


77107 
77181 

77254 
77327 
77401 


77ii5 
77188 
77262 
77385 
77408 


77122 

77195 
77269 

77342 

7741 5 


77120 
77208 
77276 

77349 
77422 


77137 
77210 
77288 

77357 
77430 


77144 

77217 
77291 

77364 
77437 


77i5i 

77225 
77298 
77371 
77444 




77452 
77525 

77597 
77670 

77743 


77459 
77582 
77605 

77677 
77750 


77474 
77546 

77619 
77692 

77764 


77481 
77554 
77627 

77699 
77772 


77488 
77561 

77684 
77706 

77779 


77495 
77568 

77641 
77714 
77786 


77508 
77576 
77648 
77721 

77793 


77510 
77588 
77656 
77728 
77801 


77517 
77590 
77668 
77735 
77808 




7-7815 

77887 
77960 
78082 
78104 


77822 

77895 

77967 
78089 

781 1 1 


77880 
77902 

77974 
78046 
781 18 


77887 
77909 
77981 
78053 
78125 


77844 
77916 
77988 
78061 
78182 


7785 1 
77924 

78140 


77859 

77931 
78008 

78075 
78147 


77866 

77938 
78010 
78082 
78154 


77873 
77945 
78017 
78089 
78161 


77880 
77952 
78025 
78097 
78168 




78176 

78247 
78819 
78800 
78402 

78583 
78604 
78675 
78746 
78817 


78188 

78254 
78826 
78898 
78469 


78190 
78262 
-'8388 
78405 
78476 


78197 
78269 
78340 
78412 
78483 


78204 
782''6 

78847 

78419 
78490 


782 II 
78288 
78855 
78426 
78497 


78219 
78290 
78862 
78488 
785o4 


78226 
78297 
78869 
78440 
785 1 2 


78288 
78805 
78876 

78447 
78519 


78240 
78812 
78888 
78455 
78526 


i 

1 
2 

3 

4 
5 
6 

7 
8 

9 


r 

I 
1 
2 
3 


78540 
78611 
78682 
78758 
78824 


78547 
78618 
78689 
78760 
78881 


78554 
78625 
78696 

78767 
78888 


78561 
78688 
78704 
78774 
78845 


78569 
78640 

787 1 1 
78781 
78852 


78576 

78647 
78718 

78789 
78859 


78588 
78654 
78725 

78796 
78866 


78590 
78661 
78782 
78808 
78878 


78597 
78668 
78789 
78810 
78880 


4 
4 
5 

6 
6 


78888 
78958 
79029 
79099 
79169 


78895 
78965 
79086 
79106 
79176 


78902 
78972 
79043 
79118 
79188 


78909 
78979 
79650 
79120 
79190 


78916 
78986 

79057 
79127 

79 '97 


78928 
78998 
79064 
79184 
79204 


78980 
79000 
79071 

79141 
792 1 1 


78987 
79007 

79078 
79148 
79218 


78944 
79014 
79085 
79155 
79225 


78951 
79021 
79092 
79162 
79282 

79802 
79872 
79442 
795 1 1 
79581 




79289 
79809 

79379 
79449 
79518 


79246 
79816 
79886 
79456 
79525 


79253 
79828 
79898 
79463 
79582 


79260 
79880 
79400 

79470 
79589 


79267 
79887 

79407 
79477 
79546 


79274 
79344 
79414 
79484 
79553 


79281 

79851 

79421 

79491 
79560 


79288 
79858 
79428 

79498 
79567 


79295 
79865 
79435 
795o5 
79574 




79588 
79657 

79727 

79796 

79865 


79664 
79784 
79808 
79872 


79602 
79671 

79741 
79810 
79879 


79600 
79678 
79748 
79817 
79886 


79616 
79685 
79754 
79824 
79893 


79623 
79692 
79761 
79881 
79900 


79680 

79768 
79887 
79906 

79975 
80044 
801 13 
80182 
802 5o 


79687 
79706 
79775 
79844 
79918 


79644 
79718 
79782 
79851 
79920 


79650 
79720 
79780 
79856 
79927 

8oo65 
80184 
80202 
80271 




79984 
80008 
80072 
8oi4o 
80209 


1 79941 
80010 

80079 

80147 
80216 


79948 
80017 
80085 
801 54 
80228 


79955 

80024 
80092 
80161 
80229 


79962 
80080 
80090 
80168 
80286 


Z9959 
80087 

80106 

80175 

80248 


79982 
8oo5i 
80120 
80188 
80957 


8oo58 
80127 
80195 
80264 


t 

I 
a 
3 

4 
5 
6 

7 
8 

9 


\ 

I 
I 

a 
a 


80277 
8o346 

8o4i4 
80482 
8o55o 


80284 
8o853 
80421 
80489 
80557 


80291 
8o35o 
80428 
80496 
8o564 


80298 
80866 
80434 
8o5o2 
80570 


8o3o5 
80873 

8o44i 
8o5o9 
80577 


80812 
80880 
80448 
8o5i6 
8o584 


80818 
80887 
80455 
8o523 
80591 


80825 
80898 
80462 
8o53o 
80598 


80882 
80400 
80468 
8o536 
80604 


80889 
80407 
80475 
80543 
80611 


3 
4 
4 
5 

5 





1 


2 


3 1 4 


5 


6 


7 1 8 


9 





TABLE XXVI. [fugem 






Logarithms of Numbers. 




No. 6400 ^7000. Log. 80618 84510. 




No. 

64o 





1 


2 


3 


4 


5 


6 


7 


8 


9 




80618 


80635 


8o632 


8o638 


80645 


8o652 


80659 


8o665 


80672 


80679 


7 


64i 


80686 


8o6o3 


80767 


80706 


80713 


80720 


80726 


80733 


80740 


80747 


I * 


642 


80754 1 80760 


80774 


80781 


80787 


80794 


80801 


80808 


80814 


2 


• 


643 


80821 .80828 


8o835 


80841 


80848 


8o855 


80862 


80868 


80875 


80882 


3 


2 


G44 
645 


80889 


80895 


80902 


80909 


80916 


80922 


80929 


80936 


80943 


80949 


4 
5 


3 


80956 


80963 


80969 


80976 


80983 


t:^, 


80996 


8ioo3 


8x010 


81017 


4 


646 


81023 


8io3o 


81037 


81043 


8io5o 


81064 


8x070 


8x077 


81084 


6 


4 


647 


81090 
8ii58 


81007 
81 164 


81104 


811U 


81117 


81 124 


8ix3x 


81137 


8xx44 


8ix5x 


7 


5 


648 


8ii7r 


81178 


81184 


81 191 


8x198 
8x265 


81204 


8X2IX 


8x2x8 


8 


6 


649 
65o 


81224 


8i23i 


8 1 238 


81245 


8i25i 


8x258 


8x271 


8x278 


8x285 


9 


8 


81291 
8 1 358 


81298 


8i3o5 


8i3ii 


8i3i8 


8x325 


8i33i 


81 338 


8x345 


8x35i 




65 1 


8 1 365 


81371 


81378 


8x385 


81391 
8x458 


81398 


8i4o5 


8x4x1 


8x4x8 




652 


81425 


8i43i 


8 1 438 


81445 


8i45i 


8x465 


81471 


8x478 


8x485 




653 


81491 


81498 
81 564 


8i5o5 


8i5u 


8i5i8 


8x525 


8i53i 


81 538 


8x544 


8x55x 




654 
655 


8 1 558 


81571 


81578 


8x584 


8x59.1 


81598 


81604 


8161X 


8x617 




81624 


8i63i 


81637 


81644 


8i65i 


8x657 


81664 


81671 


81677 


8x684 




656 


81690 


81697 


81704 


81710 


81717 


8x723 


8x730 


81737 


81743 


81750 




657 


81757 


81763 


81770 


81776 


81783 


8x790 


81796 


8i8o3 


81809 


8x816 




658 


81823 


81829 


8 1 836 


81842 


81849 


8x856 


81862 


81869 


81875 


81882 




659 
66o 


81889 


81895 


81902 


81908 


81915 


8192X 


8x928 


81935 


81941 


81948 




81954 


81961 


81968 


81974 


8x981 


81987 


81994 
82060 


82000 


82007 


82014 




66i 


82020 


82027 


82033 


82040 


82046 


82053 


82066 


82073 


82079 
82145 




662 


82086 


82092 
82 1 58 


82099 


82105 


821 12 


82119 


82125 


82X32 


82x38 




663 


82i5i 


82164 


82171 


82178 


82x84 


82X9X 


82197 


82204 


82210 




664 
665 


82217 


82223 


82230 


82236 


82243 


82249 


82256 


82263 


82269 


82276 




82282 


82289 


82295 


82302 


82308 


823 1 5 


8232X 


82328 


82334 


82341 




666 


82347 


82354 


82360 


82367 


82373 


82380 


82387 


82393 
82458 


82400 


82406 




667 


82413 


82419 


82426 


82432 


82439 


82445 


82452 


82465 


82471 




668 


82478 


82484 


82491 


82497 


82504 


82510 


82517 


82523 


82530 


82536 




669 

670 


82543 


82549 


82556 


82562 


82569 


82575 


82582 


82588 


82595 


82601 




82607 


82614 


82620 


82627 


82633 


82640 


82646 


82653 


82659 


82666 




671 


82672 


82679 
82743 


82685 


82692 
82756 


82698 


82705 


8271 X 


82718 


82724 


82730 




672 


82737 


82750 


82763 


82769 


82776 


82782 


82789 
82853 


82795 




673 


82802 


82808 


82814 


82821 


82827 


82834 


82840 


8:^847 


82860 




674 
675 


82866 
82930 


82872 


82879 


82885 


82892 


82898 


82905 


829x1 


82918 


82924 




82937 


82943 


82950 


82956 


82963 


82969 

83o33 


82975 


82982 


82988 




676 


82995 


83ooi 


83oo8 


83oi4 


83o2o 


83027 


83o4o 


83o46 


83o52 




677 


83o59 
83i23 


83o65 


83072 


83078 


83o85 


83091 


83o97 


83 1 04 


83ixo 


83x17 




678 


83 129 


83 1 36 


83i42 


83 149 
832x3 


83 1 55 


83i6i 


83i68 


83x74 


83x8x 




679 
680 


83 1 87 


83193 


83200 


83 206 


832X9 


832!?.5 


83232 


83238 


83245 




8325i 


83257 


83264 


83270 


83276 


83283 


83289 
83353 


83296 
83359 
83423 


833o2 


833o8 




681 


833 1 5 


83321 


83327 


83334 


83340 


83347 


83366 


83372 




682 


83378 


83385 


83391 


83398 


834o4 


834 xo 


834x7 


83429 
83493 
83556 


83436 




683 


83442 


83448 


83455 


8346i 


83467 


83474 


8348o 


83487 


83499 
83563 




684 
685 


835o6 


835i2 


835 1 8 


83525 


8353i 


83537 


83544 


8355o 




83569 


83575 


83582 


83588 


83594 


836oi 


836o7 


836x3 


83620 


83626 


6 


686 


83632 


83639 


83645 


8365 1 


83658 


83664 


83670 


83677 


83683 


83689 
83753 


I 


1 


687 


83696 
83759 


83702 


83708 


837 1 5 


83721 


83727 


83734 


83740 


83746 


9 


r 


688 


83765 


83771 


83778 


83784 


83790 


83707 
8366o 


838o3 


838o9 


838x6 


3 


7 


689 
690 


83822 


83828 


83835 


83841 


83847 


83853 


83866 


83872 


83879 


4 
5 


a 


8388* 


83891 
83954 


83897 


83904 


83910 


83916 


83923 


83929 


83935 


83942 


3 


691 


83948 


83960 


83967 


83973 


83979 


83985 


83992 
84o55 


84o^ 


84oo4 


6 


4 


692 


84oii 


84017 


84o23 


84029 


84o36 


84042 


84o48 


84067 


7 


4 


693 


84073 


84080 


84086 


84092 


84098 


84io5 


84x11 


84117 


84x23 


84x3o 


8 


5 


694 
695 


84 1 36 


84142 


84x48 


84x55 


84x6x 


84167 


84173 


84x8o 


84x86 


84192 


9 


5 


84198 


842o5 


84211 


84217 


84223 


8423o 


84236 


84242 


84248 


84255 




696 


84261 


84267 


84273 


84280 


84286 


84292 


84298 
84361 


843o5 


843 IX 


843 1 7 




697 


84323 


84330 


84336 


84342 


84348 


84354 


84367 


84373 


84379 




698 


84386 


84392 
84454 


84398 


844o4 


844 10 


844x7 


84423 


84429 


84435 


84442 




699 


84448 


84460 


84466 


84473 


84479 


84485 


84491 


84497 


845o4 




No. 





I 


2 1 


3 


4 


5 1 6 


7 


8 


9 





TMw^'^] TABLE XXVI. 




■ 


Logarithms of Numbers. 




No TlMTA— 7fV)A Loir r^dfilfi- 


ft 


8081. 










No. 

700 





1 


2 


3 


4 


5 


6 


7 


8 


9 




845 10 


845i6 


84522 


84528 


84535 


84541 


84547 


84553 


84559 


84566 


7 


701 


84572 


84578 


84584 


84590 
84652 


84597 
84658 


846o3 


84609 


846 1 5 


84621 


84628 


X 




70a 


84634 


84640 


84646 


84665 


84671 


84677 


84683 


84689 


2 




703 


84696 
84757 


84702 


84708 


84714 


84720 


84726 


84733 


84739 


84745 


84751 


3 




704 
7o5 


84763 
84825 


84770 


84776 


84782 


847B8 


84794 


84800 


8480^ 
8486b 


848x3 


4 
5 




84819 


8483 1 


84837 


84844 


8485o 


84856 


84862 


84874 




706 • 


84880 


84887 


84893 
84954 


84899 


84905 


8491 1 


84917 


84924 


84930 


84936 


6 




707 


84*942 


84948 


84960 


84967 


84973 


84979 


84985 


84991 


84997 
85o58 


7 


5 


708 


«5oo3 


fi5oo9 


85oi6 


85022 


85o28 


85o34 


85o4o 


85o46 


85o52 


8 


6 


710 


85o65 


85o7i 
85132 


85o77 


85o83 


85089 


85095 


85ioi 


85io7 


85xx4 


85 1 20 


9 


6 


85 1 26 


S5i38 


85i44 


85i5o 


85 1 56 


85i63 


85x69 


85x75 


85i8i 




711 


85r87 


85193 


85i09 
85260 


852o5 


852 1 1 


85217 


85224 


8523o 


85236 ! 85242 




7f2 


85248 


85254 


85266 


85272 


85278 


85285 


85291 


85207 
85358 


853o3 




7'3 


853o9 


853 1 5 


85321 


85327 


85333 


85339 


85345 


85352 


85364 




7i4 
7i5 


85370 
0543 1 


85376 


85382 


85388 


85394 


854oo 


854o6 


854x2 


854x8 


85425 




85437 


85443 


85449 


85455 


85461 


85467 


85473 


85479 


85485 




7.6 


85491 


85497 
85558 


855o3 


855o9 


855i6 


85522 


85528 


85534 


85540 


85546 




717 


85552 


85564 


85570 


85576 


85582 


85588 


855o4 
85655 


856oo 


856o6 




718 


85612 


856i8 


85625 


85631 


85637 


85643 


85649 


8566x 


85667 




719 
720 


85673 


85679 


85685 


85691 


85697 


857o3 


85709 


85715 


8572 X 


85727 




85733 


85739 


85745 


8575 1 


85757 


85763 


85769 


85775 


85781 


85788 




721 


85794 
85854 


858oo 


858o6 


858x2 


858 1 8 


85824 


8583o 


85836 


85842 


85848 




722 


8586o 


85866 


85872 


85878 


85884 


85890 
85950 


85896 
85956 


85902 


85908 




•723 


85914 


85920 


85926 


85932 


85938 


85944 


85962 


85968 




724 

725 
726 


85974 


85980 


85986 


85992 


85998 


86004 


86010 


86016 


86022 


86028 




86034 
86094 


86o4o 
86100 


86o46 
86106 


86o52 
861 12 


86o58 
86T18 


86064 
86124 


86070 
86i3o 


86076 
86x36 


86082 
86i4x 


86088 
86x47 


6 


X 


1 


727 


86 1 53 


86159 


86i65 


86171 


86177 


861 83 


86189 


86195 


8620 X 


86207 


2 


I 


728 


86213 


86219 


86225 


86231 


86237 


86243 


86249 


86255 


86261 


86267 


3 


3 


729 

73o 


86273 


86279 


86285 


86291 


86297 


863o3 


863o8 


863x4 
86374 


86320 


86326 


4 
5 


2 


86332 


86338 


86344 


8635() 


86356 


86362 


86368 


8638o 


86386 


3 


73 1 


86392 


86398 
86457 


86404 


86410 


864 1 5 


86421 


86427 


86433 


86439 


86445 


6 


4 


732 


8645 1 


86463 


86469 
86528 


86475 


86481 


86487 


86493 


86499 
86558 


865o4 


7 


4 


733 


865 10 


865 1 6 


86522 


86534 


86540 


86546 


86552 


86564 


8 


5 


734 
735 


86570 


86576 
86635 


8658 1 


86587 


863^3 


86599 


866o5 


8661 X 


866x7 


86623 


9 


5 


86629 
86688 


86641 


86646 


86652 


86658 


86664 


86670 


86676 


86682 




736 


86604 
86753 


86700 


86705 


8671 1 


86717 


86723 


86729 


86735 


8674 X 




737 


86747 


86759 


86764 


86770 


86776 


86782 


86788 


86704 
86853 


86800 




738 • 


S6806 


86812 


86817 


86823 


86829 
86888 


86835 


86841 


86847 


86859 




739 

740 


86864 


86870 


86876 


86882 


86894 


86900 


86906 


869XX 


86917 




86923 


86929 
86988 


86935 


86941 


86947 


86953 


86958 


86964 


86970 


86976 




74 1 


86982 


87052 


87058 


87005 


8701 1 


87017 


87023 


87029 


87035 




742 


87040 


87046 


87064 


87070 


87075 


8708 X 


87087 


87093 




743 


87099 


87105 


871 1 1 


871 16 


87122 


87128 


87134 


87140 


87146 


87x51 




744 
745 


87157 
87216 


87^63 
87221 


87169 


87175 


87181 


87186 


87192 


87198 


87204 


87210 




87227 


87233 


87239 


87245 


87251 


87256 


87262 


87268 




746 


87274 


87280 


87286 


87291 


87297 
87355 


87303 


87309 


873x5 


87320 


87326 




747 


87332 


87338 


87344 


87349 
87408 


87361 


87367 


87373 


87379 


87384 




748 


87390 


87396 

87454 


87402 


87413 


87419 


87425 


8743 X 


87437 


87442 




749 
760 


87448 


87460 


87466 


87471 
87529 


87477 


87483 


87489 


87495 


87500 




87506 


87512 


87518 


87523 


87535 


87541 


87547 


87552 


87558 


5 


75 1 


87564 


87570 


87576 


87581 


8-r587 


87593 
87651 


87599 
87656 


87604 


876x0 


87616 


I r 


762 


87622 


87628 


87633 


87639 


87645 


87662 


87668 


87674 





f 


753 


87679 


87685 


87691 


87697 


87703 


87708 


87714 


87720 


87726 


87731 


3 




754 

755 


87737 


87743 


87749 


87754 


87760 


87766 
87823 


87772 


87777 


87783 


87789 


4 
5 


a 


87795 


87800 


87806 


87812 


87818 


87829 


87835 


8784 X 


87846 


3 


756 


87852 


87858 


87864 


87869 


87875 


87881 


87887 


87892 
87950 


87898 


87904 


6 


3 


757 


87910 


87915 


87921 


87927 


87933 


87938 


87944 


87955 


8796J 


7 


4 


758 


87967 


87973 


87978 


87984 


87990 


87996 


88001 


88007 


880 X 3 


88018 


8 


4 


759 

No. 


88024 


88c3o 


88o36 


8804 1 


88047 
4 


88053 


88o58 


88064 


88070 


88076 


9 


5 


1 1 


2 


3 


5 6 


7 


8 


9 







TABLE XXVI. ["^ '*" 
Logarithms of Numbers. 


No. 7600 8200. Log. 88081 








No. 





1 


2 


3 


4 


5 


6 


7 


8 


9 


761 
76J 
763 
764 


88o8, 
88i38 

883.H, 


88087 
B8>44 
88aoi 
88i58 
883i5 


88ao7 
88a64 
8B3j[ 


88370 
88336 


88104 
88333 


88.67 
88a 34 
88381 
88338 


88116 
88173 

88187 

88343 


88,78 
B8i35 

88349 


88, 84 
88341 
8839B 
88355 
884 , 3" 
BS468 
885i5 
88581 
88638 
86694 
66750 
68S07 
88663 
889.9 


sis 

883o4 
88360 
8mT? 
88474 
88530 
88587 
88643 

88^ 
868,1 
86668 
88915 


76i 
766 
767 
768 
769 


8BW6 
884i3 
88480 
68536 
88593 


8o37a 
884=9 
8848? 
8854a 
88598 


884yi 
88547 
88C04 
88O60 
88717 
BB773 
88839 


88440 

885?3 
88610 


885oa 
88559 
886i5 


s; 

885o8 
88564 
88631 


884o<. 
8845-. 
885 1 3 
88570 
88637 
'88681 
88739 

8S8?3 
68908 


684Ui 
88463 
885,9 

88631 

88B01 

88851 
889.3 


77' 

773 
774 


H8649 
88705 
8876a 
88818 
88874 


88655 
887 [1 


8B733 
8883? 


88673 
88738 
88784 
88840 
88807 


88677 
88734 
88790 
88846 
88901 


775 
776 
777 
778 
779 


8893c, 
88986 
89043 


88936 

89.04 
89159 


88941 


89170 


88953 
89009 
&9064 
89110 
89176 


8895B 
890.4 
89070 


88964 
89030 

89.87 


89<'.8i 
89.37 
89193 


88975 

6?o87 
89143 
89.98 


889B, 
89037 
89091 
89,4s 
89304 


7B0 
781 
78a 
783 
784 


89376 

8543. 


89315 
89371 
89336 
8938a 
89437 


89a J 1 
69^76 
8933a 
89387 
89443 


89536 
89383 

^§ 

89448 


8933a 
89387 
89343 


89337 
89393 

8^348 
89404 
89459 


89343 


89=48 
89304 
89360 
8^.5 
89470 


89354 
893.0 
89365 


8^7: 


785 
7B6 

'^ 
789 
790 

i 

79d 


89708 
89763 

89673 
899.7 
89^, 


89603 
89658 
89713 

89833 
8987S 
89933 


89774 


89504 
89559 
89614 
89669 
89734 

^> 

8999S 


8^30 

89675 
89730 


695,5 
89570 

89680 
89735 


89530 
8,741 


89536 
8958. 
89636 
8969. 
89746 




89785 
89840 
89694 
S9949 

90004 


89790 
89845 
89900 

8?^5 
^-109 


899.>5 
89960 
900,5 


89856 

9.K.30 




7i 

799 


90037 
9""9' 
90146 

5..55 


9™4a 

IS. 

9fiao6 
9oa6o 


9.X.48 
90a II 

9oa66 


90053 
90108 
90161 
90117 
90371 


9<«59 
901.3 
90,68 
90333 
90376 


90064 
90-19 
90173 
90317 
90383 


90069 
90114 

EH 


90075 

90119 
90,84 

90338 

90393 




801 
801 
8o3 
804 


9<.363 
90417 
90471 
9<)5i6 


903 [4 


90374 
90438 
9048a 
90536 


90335 
90380 
90434 
90488 
9054a 


9033, 
9..385 

9n547 


9o336 

90607 
90660 
907,4 
90768 
90811 


9^343 
90396 
90450 
9o5o4 
9o558 


90J47 

90401 

90455 


90569 


9-574 


8o5 
S06 
807 
808 
809 


90M0 
90634 
90687 
90741 
90795 


9o585 
9"747 

90800 


90590 
90644 
90698 
90753 
90806 


90703 
90757 

9.«i. 


90655 
90B16 


906.3 
90666 
90710 
911773 
90837 


9.*. 7 

9067. 

90735 

90779 
9083a 


90633 
90677 
90730 
90784 
9c«38 


90638 
9.rf>8i - 
90736 

& 


8ii 

8i3 
814 


90849 
9090a 
9.^956 
9J009 


908^4 
9090; 
90961 
91014 
91068 


9o85o 
90913 
90966 

91030 
91073 


90865 
909,8 
90971 
91035 
91078 


90934 
9'>977 

91084 


90875 
90939 
90983 
9io36 
91089 


9'i88i 
^934 
9^8 

91094 


90886 
90940 
90993 
91046 

9, TOO 


90891 
90945 
90998 
9.o53 
91105 


9(«97 
90950 
9,004 
9,057 
9:110 


816 
817 

ei8 
8:9 


9, ,.6 
91169 

91318 


91281 

91334 


9M36 

91180 
9.a33 
;>386 
9.339 


91.3a 
9.185 

91391 
91344 


91137 


91.43 
91196 
9.349 
9i3i.a 
91355 


91T48 

ivz 

9,307 
9i36f> 


9,,M 
9.an6 
9. a 59 
9.3ia 
9,365 


9ii58 ■91164 
9,111 9.3.7 
91365 91370 
9i3i8 9,333 
91371 9i?i«i 


No. 


U 


I 


2 


3 


4 


S 


6 


7 


8 1 9 



^^ »«^j TABLE XXVI. 

Logarithms of Numbers. 




No. 


8200 8800. Log. 91381 94448. 




No. 

820 
821 
822 
823 
824 

825 
S26 
827 
828 
829 

83o 
83 1 
832 
833 
834 

835 
836 
837 
838 
839 

84o 
84 1 
842 
843 
844 

845 
846 

847 
848 

849 
85o 
85i 
852 
853 
854 

855 
856 

857 
858 
859 

860 
861 
862 
863 
864 

865 

866 

867 

868- 

869 

870 
P71 
872 
873 
874 

875 
?70 

877 
378 

879 
No. 





1 


Q 


3 


4 


5 


6 


7 


8 


9 




9i38i 
91434 
9*487 
91540 
91593 

9164^ 
91698 
91751 
91803 
91855 


91387 
91440 
91492 
91545 
91598 

9i65! 
91703 
91756 
91808 
91861 


91392 
91445 
91498 
9i55i 
91603 


91397 
91450 
9i5o3 
91556 
91609 


9i4o3 
91455 
9i5o8 
9i56i 
91614 


91408 
91461 

9»5i4 
91 566 
91619 


9i4i3 
91466 
91519 

91572 
91624 


91418 

91471 
91524 

91577 
9i63o 


91424 

91477 
91529 

91582 

91635 

91687 
91740 
91793 
91845 
91897 


91429 
91482 
91535 

9 '587 
91640 

91693 
91745 
91798 
9i85o 
91903 

91955 
92007 
92059 
921^11 
92163 


6 

I ii 

2| I 

3, a 
4.2 


91656 
91709 
91761 

91814 
91866 


91661 
91714 
91766 
91819 
91871 


91666 
91719 
91772 
91824 
91876 


91672 
91724 
91777 
91829 
91882 


91677 
91730 
91782 

91834 
91887 

91939 
91991 

92044 
92096 
92148 


91682 
91735 
91787 
91840 
91892 


5 
6 

7 
8 

9 


3 
4 
4 
5 
5 


9J908 
91960 
92012 
92065, 
92117 


91913 
91965 
92018 
92070 
92122 


91918 
91971 
92023 
92075 
92127 


91924 
91976 
92028 
92080 
92132 


91929 
91981 
92033 
92085 
92137 


91934 
91986 
92o38 
92091 
92143 


91944 

9 '997 
92049 
92101 
92153 


91950 

920t)2 
92054 
92106 

92 1 58 




92169 
92221 
92273 
92324 
92376 


92174 
92226 
92278 
92330 
92381 


92179 
92231 
92283 
92335 
92387 


92184 
92236 

92288 
92340 
92392 

92443 
92495 

92547 
92598 
92650 


92189 
92241 
92293 
92345 
92397 

92449 
92500 
92552 
92603 
92655 

92706 
92758 
92809 
92860 
9291 J 


92195 

92247 
92398 
92350 
92402 


92200 
92252 
92304 
92355 
92407 


92205 
92257 
92309 
92361 
92412 


92210 
92262 

9231 4 
92366 
92418 

92469 
92521 
92572 
92624 
92675 


92215 
92267 
92319 
92371 
92423 




92428 
92480 
92531 
92583 
92634 

92686 
92737 
92788 
92840 
92891 

92942 
92993 

93044 
93095 
931 46 


92433 
92485 
92536 
92588 
92639 


92438 
92490 
92542 
92593 
92645 


92454 
925o5 
92557 
92609 
92660 


92459 
92511 
92562 
92614 
92665 


92464 
92516 
92567 
92619 
92670 


92474 
92526 
92578 
92629 
92681 




92691 
92742 
92793 
92845 
92896 


92696 

92747 
92799 

92850 

92901 


92701 
92752 
92804 
92855 
92906 


92711 
92763 
92814 
92865 
92916 


92716 
92768 
92819 
92870 
92921 


92722 

9-^773 
92824 
92875 
92927 


92727 
92778 
92829 
92881 
92932 


92732 
92783 
92834 
92886 
92937 


« 

I 
2 
3 

4 
5 
6 

7 
8 


> 

1 

I 

•% 


92947 
92998 

93049 
931CX) 
931 5i 


92952 

93fX)3 

93o54 
93io5 
93x56 


92957 
93008 
93059 
93110 
93161 


92962 
9301 3 
93064 
931 1 5 
93166 


92967 
93018 
93069 
93120 
93171 


92973 
93024 
93075 
93125 
93176 


92978 
93029 
93080 
93i3i 
93181 


92983 
93o34 
93o85 
931 36 
93186 


92988 
93039 
93090 

93i4i 
93192 


3 
3 
4 
4 
5 


93197 

93247 
93298 

93349 
93399 


93202 
93252 
933o3 
93354 
93404 


93207 
93258 
93308 
93359 
93409 


93212 
93263 
933i3 
93364 
93414 


93217 
93268 
93318 
93369 
93420 


93222 
93273 
93323 

93374 
93425 


93227 
93278 
93328 

93379 
93430 


93232 
93283 
93334 
93384 
93435 

93485 
93536 
93586 
93636 
93687 


93237 
93288 
93339 
93389 
93440 


93242 
93293 
93344 
93394 
93445 




93450 
935(x) 
93551 
93601 
9365 1 


93455 
935o5 
93556 
93606 
93656 


93460 
93510 
93561 
93611 
93661 


93465 
9351 5 
93566 
93616 
93666 

93717 

93767 
93817 

93867 
93917 


93470 
93520 
93571 
93621 
93671 


93475 
93526 
93576 
93626 
93676 


93480 
93531 
93581 
93631 
93682 


93490 
93541 
93591 
93641 
93692 


93495 
93546 
93596 
93646 
93697 


' 


93702 
93752 
93802 
93852 
93902 


93707 
93757 
93607 

93857 
93907 


93712 
93762 
93812 
93862 
93912 


93722 
93772 
93822 
93872 
93922 


93727 

93777 
93827 

93877 
93927 


93732 
93782 
9383a 
93882 
93932 


93737 

93787 
93837 

93887 
93937 


93742 
93792 
93842 
93892 
93942 


93747 
93797 
93847 
93897 
93947 




93952 
94002 
94o52 
94101 
94i5i 


93957 

94057 
94106 
941 56 


93962 
94012 
94062 

94111 
94161 


93967 
94017 
94067 
94116 
94166 


93972 
94022 
94072 
94121 

94171 


93977 
94027 

94077 

94126 

94176 


93982 
94o32 
94082 
94i3i 
94181 


93987 
94037 

94086 

94 1 36 

94186 


93992 

94042 

94091 

94i4i 

9419J 

y424o 

94290 

94340. 

94389. 

9443a* 


93997 

94047 
94096 

94»46 

94196 


I 
2 
3 

4 
5 
6 

7 
8 




i 


I 
I 


94201 
94250 
94300 

94349 

91399 




94206 
94255 
943o5 
94354 
94404 


942 1 1 
94260 
94310 
94359 
94409 


94216 
94265 
943 1 5 
94364 
94414 


94221 
94270 
94320 
94369 
94419 


94226 
94275 
94325 
94374 
94424 


94231 
94280 
94330 

94379 
94429 


94236 
94285 
94335 
94384 
94433 


94^45 
94295 
94345 
94394 
94443 


a 
2 
2 
3 
3 
A 


1 


2 1 3 


4 


5 


6 


7 


& 


9 





8 



P«««iW] TABLE XXVI. 

Logarithms of Numbers. 




No. 9400 10000. Log. 97313 9D996. 




No. 

940 

941 

942 
943 
944 

946 
946 

947 
948 

949 
950 

'^' 

952 
953 
954 

955 
956 

957 
958 
959 

960 
961 
962 
963 
964 

965 
966 

967 

968 

970 

97 « 
972 
973 
974 

975 

976 

978 

979 

980 
981 
982 
983 
984 

985 
986 

987 
988 

989 

990 
99T 
992 
993 

994 

996 

997 
998 

999 
No. 





1 


2 


3 


4 5 


6 


7 


8 


9 




97813 
0^359 
974o5 
9745 1 
9'7497 


97317 

97364 
97410 
97456 
97502 


97322 
97368 

974i4 
97460 
97506 


97327 

97373 

97419 
97465 

97511 


97331 

97377 
97424 
97470 
97516 


97336 
97382 

97428 

97474 
97520 


97340 

97387 
97433 

9747? 
97525 


97345 
97301 
97437 
97483 
97529 


97350 
97396 

97442 
97488 
97534 


97354 
97400 

97447 
974§3 

97539 


I 

1 
2 
3 

4 
5 
6 

7 
8 

9 


5 

I 

I 

2 

a 


97543 
97680 
97635 
97681 

97727 
97772 
97818 

97864 
97909 
97955 

98000 
98046 

^; 

98182 


97548 
97594 
97640 
•97685 
9773 1 

97777 
97823 

97868 

979»4 
97959 


97552 
97598 

97644 


97557 
97603 
97649 
97695 
97740 


97562 
97607 
97653 
97699 
97745 


97566 
97612 
97658 
97704 
97749 


97571 

97617 
97663 
97708 
97754 


97575 
97621 
97667 
97713 
97759 


97580 
97626 
97672 

97717 
97763 


97585 
97630 
97676 
97722 
97768 


3 

3 

4 
4 
5 


97782 
97827 

97873 
97918 
97964 


97786 
97832 

97877 
97923 
97968 


97791 
97836 

97882 

97928 

97973 

98019 

96064 
98109 

98155 
98200 


97795 
97841 
97886 
97932 

97978 


97800 
97845 
97801 

979^7 
97982 


97804 
97850 
97896 

97941 
97987 

98032 
98078 
98123 
98168 
98214 


97809 
97855 
97900 
97946 
97991 


97813 
97859 
97905 
97950 

97996 




98005 
98050 
98096 

98141 
98186 


98009 
98055 
98100 
98146 
98191 


98014 
98059 
98105 
98150 
98195 


98023 
98068 

98114 
98159 
98204 


98028 
98073 
98118 

98164 
98209 


98037 
98082 
98127 
98173 
98218 


98041 
98087 
98132 
98177 
98223 




98227 
98272 
98318 
98363 
98408 

98453 
98498 
98543 
98588 
98632 

98677 
98722 

98767 
988 II 

98856 


98232 

98277 
98322 

98367 
98412 


98236 
98281 
98327 
98372 

98417 


98241 
98286 
98331 
98376 
98421 


98245 
98290 
98336 
98381 
98426 


98250 
98295 
98340 
98385 
98430 


98254 

& 

98390 
98435 


98259 
983o4 
98349 

983o4 
98439 


98263 
98308 
98354 
98399 

98444 


98268 
9831 3 
98358 
98403 
98448 

98493 
08538 
98583 
98628 
98673 




98457 
98502 

98547 
98592 

98637 


98462 
98507 
98552 
98597 
98641 


98466 
98511 
98556 
98601 
98646 


98471 
98516 
98561 
98605 
98650 


98475 
98520 
98565 
98610 
98655 


98480 
98525 
98570 

98614 
98659 


98484 
98529 

98574 
98619 

98664 


98489 
98534 
98570 
98623 
98668 




98682 
98726 

98771 
98816 
98860 


98686 
98731 

98776 
98820 
98865 


987I5 
98780 
98825 
98869 


98695 
98740 

98784 
98829 

98874 

98918 
989G3 
99007 
99052 
99096 


98700 

98744 
98789 

98834 
98878 


98704 
98740 
98793 
98838 
98883 


98700 
98753 

98798 
98843 

98887 


98713 
98758 
98802 

98847 
98892 


98717 
98762 
98807 
98851 
98896 




98900 
98945 
98989 
99034 
99078 

99123 
99167 
992 1 1 
99255 
99300 


98905 
98949 
98994 
990^8 
99083 


98909 

98954 
98998 
99043 
99087 

991 3! 
99176 
99220 
99264 
99308 


98914 
98958 
99003 

99047 
99092 


98923 

98967 
99012 
99o56 
99100 


98927 
98972 
99^316 
99061 
99105 


9S932 
98976 
99021 
99065 
99109 


98936 
98981 
99025 
99069 
99»»4 


98941 
98985 
99029 

99074 
99118 




99127 
99171 
99216 
99260 
993o4 

99348 

99392 
99436 
99480 
99524 


99 1 36 
99180 
99224 
99269 

9931 5 


99140 
99185 
99229 
99273 
99317 


99145 
99180 
99233 

99277 
99322 


99140 
99100 
99238 
99282 
99326 


99154 
99198 
99242 
99286 
99330 


99158 
99202 

99247 


99162 
99207 
99251 
99205 
99339 




99344 
99388 
99432 

99476 
99520 


99352 
99396 
99441 
99484 
99528 


99357 
99401 

99^45 
^953? 


99361 
994o5 
99440 

99493 
99537 


99366 
99410 
99454 
99498 
99542 


99370 

99414 
99458 
99502 
99546 


99374 
99410 
99463 
99506 
99550 


99370 

99423 
99467 
9951 1 
99555 


99383 
99427 
99471 
99515 
99559 


I 
2 
3 

4 
5 
6 

7 
8 



1 



I 
I 


99564 
99607 
99651 
99605 
99739 


99568 
99612 
99656 

9974? 


99572 
99616 
99660 
99704 
99747 


99577 
99621 

99664 
99708 
99752 


99581 
99625 
99669 

99756 


99585 
99629 
99673 
99717 
99760 


99500 
99634 
99677 

99765 


99638 
99682 
99726 
99769 

99813 
99856 
99900 
99944 
99987 


99599 

99642 
99686 
99730 
99774 


99603 

99601 

99734 
99778 


a 
2 
a 

i! 


99782 
99826 
99870 

999j3 
999^7 


99787 
99830 

99874 

99917 
99961 


997?! 
99835 

99878 

99922 

99965 


99705 

998^? 
99883 

99926 
99970 


99800 
99843 

99887 
99930 

99974 


99804 
99848 
99801 
99935 
99978 


99808 
99852 
99896 
999^.9 
99903 

6 


99817 
99861 
99904 

99948 
99991 


99822 
99865 

99909 
99952 

99996 


yy^ 





1 


2 


3 


4 5 


7 


8 


9 
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Log. Sines, Tangents, and Secants. 






M 

o 














i7jr 
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i46 


93609 


147 


06891 


00161 


^l2 
99888 


4 


57 


20 24 


39 36 


93594 


1 46 


06406 


93756 


i47 


06244 


00162 


3 


58 


20 16 


3944 


93740 


i45 


06260 


93903 


i46 


06097 
o5o5i 


00168 


^l2 


2 


59 


20 8 


39 52 


93885 


i45 


o6n5 


94049 
94195 


1 46 


00164 


99886 


1 


06 
M 


20 


40 


94o3o 


1 44 

Diff.r 

1 1 


05970 


1 45 
Diff. 1' 


o58o5 


00166 


99834 



M 


Hour P.M. 


Hour A.M. 


Cosine. 


Secant. 


Cotangent 


Tangent. 


Cosecant. 


Sine. 



04^ 



&7 



p. 


ge 19/1 


TABLF XXVII. 




s 




Log. Sines, Tan 


igtiiits, and Secants. 


QK 


5^ 




A A 


B 


B 


C Z 174° 


M 




Hour A.M. 


Hourp.sf. 


Sine. 


iDiff, 


Cosecant. 


Tangent. 


Diff. 



Cotangent 


Secant. 


Diff. 



Cosine. 


M 

60 


II 20 OO 


4o 


8.9kio3o 





II .o5o70 
05826 


8.94195 


ii.o58o5 


15.00166 


9.99834 


1 


19 52 


4o 8 


94174 


2 


94340 


2 


o5o6o 


00167 





99833 


?? 


a 


19 44 


4o 16 


94317 


4 


o5683 


. 94485 


4 


o55i5 


00168 





99832 


3 


19 36 


4o 24 


94461 


7 


05539 


9463o 


7 


05370 


00169 





9983 1 


57 


4 
5 


19 28 


4o 32 


946o3 


-.1 
11 


05397 


94773 


9 
II 


05227 


00170 






99830 

9.99820 
99828 


56 
55 


II 19 20 


40 4o 


8.94746 


ii.o5254 


8.94917 


ii.o5o83 


10.00171 


6 


19 12 


4o 48 


94887 


i3 


o5ii3 


95060 


i3 


04940 


00172 





54 


7 


19 4 


40 56 


95029 


i5 


04971 


95202 


i5 


04798 


00173 





99827 


'53 


8 


18 56 


4i 4 


95170 


18 


o483o 


95344 


18 


04656 


00175 





99825 


52 


9 

lO 


18 48 


4i 12 


95310 


20 

22 


04690 


95486 


20 


o45i4 


00176 





99824 


5i 
5o 


ii 18 4o 


4i ao 


8.95450 


ii.o455o 


8.95627 


22 


11.04373 


10.00177 





9.99823 


II 


18 32 


4i 28 


95589 
95728 


24 


044 1 1 


95767 


24 


04233 


00178 





99822 


t 


12 


18 24 


4i 36 


26 


04272 


95908 


27 


04092 
o3o53 
o38i3 


00179 





99821 


i3 


18 16 


4i 44 


95867 


29 


o4i33 


96047 


29 


00180 





99820 


4i 


i4 
i5 


18 8 


4i 52 


96005 


3i 
33 


03995 


96187 


3i 
33 


00181 






99819 


46 
45 


II 18 


42 


8.96143 


1 1.03857 


8.96325 


11.03675 


10.00183 


9.99817 


i6 


17 52 


42 8 


96280 


35 


03720 


96464 


35 


03536 


00184 





99816 


44 


17 


17 44 


42 16 


96417 


37 


03583 


96602 


38 


o33o8 
o320i 


ooi85 





99815 


43 


i8 


11 36 


42 24 


96553 


39 


03447 


96739 


40 


00186 





99814 


42 


*? 

iO 


17 28 


42 32 


96689 
8.96825 


42 
44 


o33 1 1 


96877 


42 
44 


o3i23 

10.02087 
0285o 


00187 






99813 


4i 
40 


II 17 20 


'O 42 4o 


ii.o3i75 


8.97013 


10.00188 


9.99812 


21 


17 12 


42 48 


96960 


46 


o3o4o 


97i5o 


46 


00190 





99810 


ll 


22 


17 4 


42 56 


97095 


48 


02905 


97285 


49 


02715 


00191 





99809 


23 


16 56 


43 4 


97229 


5o 


02771 


97421 


5i 


02579 


00192 





99808 


37 


24 
25 


16 48 


43 12 


97363 


53 


02637 


97556 


53 
55 


02444 


00193 





99807 


36 
35 


II 16 4o 


43 20 


8.97496 


55 


ii.o25o4 


8.97691 


11.02309 


10.00194 


9.99806 


26 


16 32 


43 28 


97629 


57 


02371 


97825 


58 


02175 


00196 




99804 


34 


27 


16 24 


43 36 


97762 


59 


02238 


97959 


60 


02041 


00197 




99803 


33 


28 


16 16 


43 44 


97894 


61 


02106 


98092 


62 


01908 


00198 




99802 


32 


29 

3o 


16 8 


43 52 


98026 


64 
66 


01974 


98225 


64 
66 


01775 


00199 




99801 


3i 
3o 


II 16 


44 


8.98157 


1 1. 01843 


8.98358 


II. 01642 


10.00200 




9.99800 


3i 


i5 52 


44 8 


98288 


68 


01712 


98490 


69 


oi5io 


00202 




99798 


^1 


32 


i5 44 


44 16 


98419 


70 


01 58 1 


98622 


71 


01378 


00203 




99797 


33 


i5 36 


44 24 


98549 


72 


0145 1 


98753 


73 


01247 


00204 




99796 


27 


34 
35 


i5 28 


44 32 


98679 


75 


Ol32I 


98884 


75 
11 


01116 


00205 


* 


99795 


26 

25 


II 1 5 20 


44 4o 


8.98808 


77 


II. 01192 


8.99015 


n.ooo85 
00855 


10.00207 


9.99793 


36 


i5 12 


44 48 


98937 


79 


oio63 


99145 


80 


00208 




99792 


24 


37 


i5 4 


44 56 


99066 


81 


00934 


99275 


82 


00725 


00209 




99791 


23 


38 


i4 56 


45 4 


99194 


83 


00806 


994o5 


84 


00595 


00210 


— 
I 


99790 


22 


39 

4o 


i4 48 


45 12 


99322 


86 


00678 


99534 


86 
89 


00466 


00212 


_ 


99788 


21 
20 


II i4 4o 


45 20 


8.99450 


88 


ii.oo55o 


8.99662 


1 1 .oo338 


I0.002l3 


9.99787 


4i 


i4 32 


45 28 


99577 


90 


00423 


9979» 


9.' 


00209 


00214 




99786 


\l 


42 


i4 24 


45 36 


99704 


92 


00296 


99919 


93 


00081 


002l5 




99785 


43 


i4 16 


45 44 


99830 


94 


00170 


9.00046 


95 


10.99954 


00217 




99783 


17 


44 
45 


i4 8 


45 52 


99956 


96 
99 


00044 


00174 


97 
100 


99826 


00218 




99782 


16 
i5 


II i4 


46 


9.00082 


10.99918 


9.oo3oi 


10.99690 
99573 


10.00219 




9.99781 


46 


i3 52 


46 8 


00207 


101 


99793 


00427 


102 


00220 




99780 


i4 


47 


i3 44 


46 16 


oo332 


io3 


99668 


oo553 


io4 


99447 


00322 




99778 


i3 


48 


i3 36 


46 24 


oo456 


io5 


99544 


00679 
oo8o5 


106 


99321 


00223 




99777 


12 


49 
5o 


i3 28 


46 32 


oo58i 


107 
no 


99419 


108 
III 


99195 


00224 




99776 


II 
10 


II i3 20 


46 4o 


9.00704 


10.99296 


9.00930 


10.99070 
98945 


10.00225 




9.99775 


5i 


i3 12 


46 48 


00828 


112 


99172 


oio55 


ii3 


00227 




99773 


t 


52 


'3 4 


46 56 


00951 


ii4 


90049 
98926 

98804 


01179 


ii5 


98821 


00228 




99772 


53 


12 56 


47 4 


01074 


116 


oi3o5 


117 


98697 


00229 




99771 


1 


54 
55 


12 48 


47 12 


01196 


118 
121 


01427 


120 
122 


98573 


0023 1 




99769 


6 
5 


II 12 4o 


47 20 


9.oi3i8 


10.98682 


9.oi55o 


10.98450 


I0.00232 




9.99768 


56 


12 32 


47 28 


oi44o 


123 


98560 


01673 


124 


98327 


00233 




99767 


4 


37 


12 24 


47 36 


01 56 1 


125 


98439 
98318 


01796 


126 


98204 


00235 




99765 


3 


58 


12 16 


47 44 


01682 


127 


01918 


128 


98082 


00236 




99764 


2 


^9 


12 8 


4i 52 


oi8o3 129 


98197 


02040 


i3i 


979^ 


00237 




99763 


I 


do 
IVI 


12 


48 


01923 


l32 

Diff. 


98077 


02162 


i33 
Diff. 


97838 


00239 




99761 



M 


Hour P.M. 


Hour A.M. 


Cosine 


Secant. 


Cotangent 


Tangent. 


Cosecant. 


Diff. Sine. 



95^ 



A 


A 




B 






B 




C 


Seconds of tirne ...... 


1- 

16 

17 



33 
33 



3- 

49 
5o 




4- 

66 

I 


5* 

82 
83 

I 


6* 7- 




Prop, parts of cols. ' 


r 


99 
100 

I 


n5 
116 

1 



C 84^ 



s 



TABLE XXVII. , 

Log. Sines, Tangents, and Secants. 
A A B B 



C 



fPafrt* 191 



M 


Hour A.M. 


Hour P.M. 


Siiw. 
9.01923 


o 


II 12 


48 


I 


II 52 


48 8 


02043 


2 


11 44 


48 16 


021 63 


3 


II 36 


48 24 


02283 


4 


II 28 


48 32 


02402 


5 


II II 20 


48 4o 


9.02520 


6 


II 12 


48 48 


02639 


7 


II 4 


48 56 


02757 


8 


10 56 


49 4 


02874 


9 


10 48 


49 12 


02992 


lO 


II 10 40 


49 20 


9.03109 


II 


10 82 


49 28 


08226 


12 


10 24 


49 36 


o3342 


i3 


10 16 


49 44 


o3458 


14 


10 8 


49 52 


03574 


i5 


II 10 


5o 


9.08690 


i6 


9 52 


5o 8 


o88o5 


«7 


944 


5o 16 


08920 


i8 


9 36 


5o 24 


o4o84 


»9 


9 28 


5o 32 


o4i49 


20 


II 9 20 


5o 4o 


9.04262 


21 


9 12 


5o 48 


04376 


22 


t 56 


5o 56 


o449«*^ 


23 


5i 4 


o46o3 


24 


8 48 


5i 12 


047 1 5 


25 


II 8 40 


5i 20 


9.04828 


20 


8 32 


5i 28 


04940 


27 


8 24 


5i 36 


o5o52 


28 


8 f6 


5i 44 


o5i64 


29 


8 8 


5 1 52 


05275 


3i 


II 8 


52 


9.05386 


3t 


7 52 


52 8 


05497 


iy. 


744 


52 16 


o56o7 


33 


7 36 


52 24 


05717 


34 


7 28 


52 32 


05827 


35 


II 7 20 


52 4o 


9.05987 


36 


7 12 


5-2 48 


06046 


37 


1 4 


52 56 


06 1 55 


38 


6 56 


53 4 


06264 


39 


6 48 


53 12 


06872 


4c> 


11 6 4o 


53 20 


9.06481 


4i 


6 32 


53 28 


06589 


42 


6 24 


53 36 


06696 


43 


6 16 


53 44 


06804 


4* 


6 8 


53 52 


06911 


45 


II 6 


54 


9.07018 


46 


5 52 


54 8 


07124 


47 


5 44 


54 16 


07281 


48 


5 36 


54 24 


07887 


49 


5 28 


54 32 


07442 


5o 


II 5 20 


54 4o 


9.07548 


01 


5 12 


54 48 


07653 


52 


5 4 


54 56 


07758 


53 


4 56 


55 4 


07868 


54 


4 48 


55 12 


07968 


55 


11 4 4o 


55 20 


9.08072 


56 


4 32 


55 28 


08176 


57 


4 24 


55 36 


08280 


58 


4 56 


5544 


08888 


59 


4 8 


55 52 


08486 


60 


4 


56 


08589 


M 


Flour P.M. 


Hour A.M. 


Cosine. 



DiflT 

o 

2 

4 
6 

7 



9 

II 

18 
i5 

17 



Cosecant. 



10.98077 
97957 

97887 
97717 
97598 



»9 
20 

22 

a4 
26 



28 
80 
3i 
38 
J5 

37 
39 
4i 
4^ 
44 



46 
48 
5o 

52 

54 



56 

57 
59 
61 

65 

67 
69 

70 
J72 

74 
76 
78 
80 
81 



88 
85 
87 
89 
9' 



93 

96 

98 
100 



102 

io4 
106 
107 
109 
III 



10.97480 
97861 
97248 
97126 
97008 



10.96891 

9^774 
96658 
96542 
96426 



10.96810 
96195 
96080 
95966 
9585 1 



10.95738 
95624 
95510 
95807 
95285 



10.95172 
95060 
94948 
94886 
94725 



10.94614 
94508 
94898 
94288 
94173 



10.94063 

98954 
98845 
98786 
98628 



10.98519 
984 1 1 
93804 

93'f 

98089 



10*92982 

92876 
92760 
92668 
92558 



10.92452 

92847 
92242 

9^187 

92082 



10.91928 
91824 
91720 
91617 

9i5i4 
91411 



DifF. Secant. 



Taiiijem. 

9.02162 
02288 
02404 

02525 

02645 



9.02766 
02885 
o8oo5 
08124 
08242 



9.08861 

08479 
08597 

08714 
o3832 



.08948 
o4o65 
o4i8i 
04297 
o44i8 



9.04528 
04643 
04758 
04878 
04987 



9.o5ioi 

o52i4 
05328 

o544< 
o5558 



9.05666 
05778 
05890 
06002 
06118 



9.06224 
o6885 
06445 
o6556 
06666 



9.06775 
06885 

06994 
07108 
0721 1 



9.07820 
07428 
07536 
o'j64^ 
07751 



9.07858 

07964 
08071 
08177 
08288 



9.o888< 
0849 
08600 
C8705 
08810 
08914 



Diff. 



o 
2 

4 

6 

_8 

~9 

1 1 

18 
i5 

n 



'9 

2! 
23 

24 
26 



28 

3o 
82 

34 
86 



38 

39 
4« 
43 
45 



47 
49 

DI 

53 
54 



56 
58 
60 
62 

64 



66 
68 
69 

7> 
78 



75 
77 

Z9 
81 

_8JI 

"8"4 
86 
'88 
90 
92 



94 

98 
99 

lOI 



108 
io5 
107 
109 
II I 
ii3 



Comiig"oin 



10.97888 

97717 
97596 

97475 
97855 



10.97284 
971 1 5 

96758 



10.96689 
96521 
96408 
96286 
96168 



10.96052 
95985 
95819 
95708 

95587 



10.95472 

95357 
95242 
95127 

950 1 3 



10.94899 
94786 
94672 
9455^ 
94447 



10.94884 
94222 
94110 
98008 
98887 



10.98776 
98665 
93555 
93444 
^3334 



10.98225 
98.1 1 5 
98006 
92897 
92789 



10.92680 
92572 

92464 
92857 
92249 



10.92142 

.92086 

91920 

91828 

9»7i7 



10.9161 I 
9i5o5 
91400 
91295 
91 190 
91086 



Cotangent Diff.| Taiig^ent. 



Secniii. 

10.00289 
00240 
00241 
00243 
00244 


mmmmo ooooo OOOOO ooooo ooooo § 


f'osiiie 

9.99761 
99760 
99759 

99757 

99756 


10.00245 

00247 
00248 
00249 

0025l 


9.99755 
99753 
99752 
99751 

99749 

9.99748 

99747 
99745 

99744 
99742 


I0.00252 

00253 
00255 
002 56 
002 58 


10.00259 
00260 
00262 
00268 
00264 


9.99741 
99740 
99738 

99737 
99786 


10.00266 
00267 
00269 
00270 
00272 


9.99734 
99733 
99781 
99780 
99728 


10.00278 
00274 
00276 
00277 
00279 




9.99727 
99726 

99724 
99728 
99721 


10.00280 
00282 
00288 

00284 
00286 


9.99720 
99718 

99717 
99716 

997'4 


10.00287 
00289 
00290 
00292 
00298 





9.99718 
99711 
99710 
99708 
99707 


10.00295 
00296 
00298 
00299 
00801 


9.99705 
99704 
99702 
99701 
99699 


10.00802 
00804 
oo3o5 
00807 
00808 


9.99698 
99696 
99695 
99693 
99692 


10.00810 
00811 
00818 

oo3i4 
00816 


Diff. 


9.99690 

99689 

99687 
99686 

99684 


10.00817 
00819 
00820 
00822 
00828 
00825 


999688 
99681 
99680 
99678 
99677 
99675 


Cosecant. 


Sine 



M 

60 

59 
58 

^^7 
56 

55 

54 
53 

52 

5i^ 

ti 

4i 
46 

45 
44 
43 
42 

i' 
4o 

39 
38 

37 
36 



35 

34 
33 

32 

3i 

37. 
29 
28 
27 
26 

25 

24 

23 
22 
21 



20 

^9 
18 

«7 
16 

i4 
i3 
12 
1 1 

10 



7 
6 

4 
3 
2 
I 
o 

M 



9CP 



A 



B 



B 



c 8sr 



Seconds of time ...... 


i4 
i4 



2- 

u8 
28 



3- 

42 
42 

I 


4- 

56 

56 

I 


5- 

69 

1 


6- 

83 
84 

« 


7* 

97 

98 

i 


Prop, oarts of colg. / b 

1 ' ^c 
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TABLE XXVn. 






S 


• 


Log. Sines, Tangents, and Secants. 


G'. 


T 

M 

o 


» 


A 


A 


B 


B 


C C 172° 


H.rurA M. 


Hour p. .M. 


Sine. 


Diir. 



Cosecant. 


Tangeiil. |Diflr. 


Cotangent 


Secant piff. 


Cosine. 


M 

60 


II 4 


56 


9.08589 


10.91411 


9.08914 





10.91086 


io.oo325 





9.99675 


I 


3 52 


56 8 


08692 


2 


9i3o8 


09019 


2 


91^1 

90877 


00326 





99674 


59 


2 


3 M 


66 16 


08795 


3 


91205 


0912S 


3 


00328 





00672 


58 


3 


3 36 


56 24 


08897 


5 


91103 


09227 


5 


90773 


oo33o 


c 99670 


57 


4 
5 


3 28 


56 32 


08999 


6 


91001 


09330 


7 


90670 


oo33i 


99669 


56 
55 


1 : 3 20 


56 4o 


9.09101 


8 


10.90890 
90798 


9.09434 


8 


10.90566 


io.oo333 





9.99667 





3 12 


56 48 


09202 


10 


09537 


10 


go463 


00334 





99666 


54 


7 


3 4 


56 56 


09304 


II 


90696 


09640 


II 


90360 


oo336 





99664 


53 


8 


2 56 


57 4 


09405 


i3 


90595 


09743 


i3 


902.58 


00337 


99663 


52 


2 

10 


2 48 


57 12 


09506 


i4 
16 


90494 


09845 


i5 
16 


90155 


00339 


99661 

9.9965g 
c 99658 


5i 
5o 


11 2 4o 


57 20 


9.096*.)6 


10.90394 


9.09947 


10.90053 
89951 


io.oo34i 


11 


2 32 


57 28 


09707 


18 


90293 


10049 


18 


00342 


49 


12 


2 24i 


57 36 


09807 


»9 


90193 


ioi5o 


20 


89850 


oo344 





99656 


48 


i3 


2 16 


57 AA 


09907 


21 


00093 
69994 


I025« 


21 


89748 


00345 





99655 


47 


i4 
i5 


2 8 


57 52 


10006 


22 
34 


io353 


23 

24 


89647 


oo347 





99653 


45. 


II 2 


58 


9.10106 


10.89894 


9.10454 


10.89546 


10.00349 





9.99651 


i6 


I 52 


58 8 


I0205 


26 


89795 


I0555 


26 


89445 


oo35o 





99650 


AA 


17 


I M 


58 16 


,io3o4 


37 


89696 


io656 


28 


89344 


oo352 





99648 


43 


i8 


I 36 


58 24 


io4o2 


29 


89598 


I0756 


29 


89244 


oo353 


*■ 


99647 


42 


'9 

20 


I 28 


58 32 


io5oi 


3o 

32 


89499 


io856 


3i 


89144 


oo355 




99645 
9.99643 


4i 
40 


II I 20 


58 40 


9.10599 


10.89401 


9.10956 


10.89044 
88944 


10.00357 


21 


I 12 


58 48 


10697 


34 


89303 


iio56 


34 


oo358 




99642 


39 


22 


I 4 


58 56 


10795 


35 


89205 


iii55 


36 


88845 


oo36o 




99640 


38 


23 


56 


59 4 


10893 


37 


89107 


II254 


37 


88746 


oo362 




99638 


37 


24 
25 


48 


59 12 


10990 


38 


89010 


1 1 353 


39 
4i 


88647 


oo363 




99637 


36 
35 


II 4o 


59 20 


9.11087 


4o 


10.88913 


9. 1 1452 


10. 88548 


io.oo365 


9.99635 


26 


32 


59 28 


1 1 184 


42 


88816 


ii55i 


42 


88449 


00367 




99633 


34 


27 


24 


59 36 


11281 


43 


88719 
88623 


1 1649 


A4 


8835 1 


oo368 




99632 


33 


2« 


16 


5944 


1 1 377 


45 


1 1 747 


46 


88253 


00370 


J 


99630 


32 


29 

3o 


'8 


59 52 


11474 


48 


88526 


1 1845 


47 
49 


88 1 55 


00371 




99639 


3i 
3o 


II 


100 


9.11570 


I0.88430 


9. 1 1943 


10.88057 


10,00373 


9.99627 


ii 


lo 59 52 


8 


11666 


5o 


88334 


1 2o4o 


5i 


87060 


00375 




99625 


\l 


32 


59^4 


16 


1 1761 


5i 


88239 
88 1 4^ 


I2I38 


5a 


87862 


00376 




99624 


33 


59 36 


24 


1 1857 


53 


12235 


54 


87765 


00378 




99622 


27 


34 
35 


59 28 


32 


1 1952 


54 
56 


88048 


12332 


55 

57 


87668 


oo38o 




99620 


26 
25 


ic 59 20 


I 4o 


9.12047 


10.87953 


9.12428 


10.87572 


io.oo382 




9.99618 


36 


59 12 


- 48 


12142 


58 


87858 


12525 


59 


87475 


oo383 




99617 


34 


37 


5o 4 
58 56 


56 


12236 


59 


87764 


1 262 1 


60 


87370 
87283 


oo385 




99615 


23 


38 


I 4 


i233i 


61 


87669 
87575 


I27I7 


62 


00387 




99613 


23 


39 
4o 


58 48 


1 13 


12435 


62 
64 


I28I3 


64 
65 


87187 


oo388 




99612 


21 
20 


10 58 40 


I I 20 


9.12519 


10.87481 


9.12909 


10.87091 


10.00390 




9.99610 


4i 


58 3a 


I 28 


1 261 2 


66 


87388 


i3oo4 


67 


86996 


00392 




99608 


\l 


42 


58 24 


I 36 


12706 


67 


87294 


1 3099 


68 


86901 
86806 


00393 




99607 


43 


58 16 


I U 


12799 


69 


87201 


i3iq4 
13289 


70 


00395 




99605 


n 


45 


58 8 


I 52 


12892 


70 

72 


87108 


72 
73 


867 1 1 


00397 




99603 


16 

i5 


10 58 


I 2 


9.12985 


10.87015 


9.13384 


10.86616 


10.00399 




9.99601 


46 


57 52 


2 8 


13078 


74 


86922 


13478 


75 


86522 


oo4oo 




99600 


i4 


47 


57 M 


2 16 


i3i7i 


75 


86829 


13573 


77 


86427 


00402 




99598 


i3 


48 


57 36 


2 24 


1 3 263 


77 


86737 


1 3667 


78 


86333 


oo4o4 




99596 


12 


49 
5o 


57 28 


2 32 


13355 


78 
80 


86645 


13761 


80 
81 


86239 


oo4o5 




99595 


II 
10 


10 57 20 


I 2 4o 


9.13447 


lo. 86553* 


9.13854 


10.86146 


10.00407 


9 99593 


bi 


57 12 


2 48 


13539 


82 


8646 1 


13948 


83 


86o52 


00409 




99591 


t 


52 


57 4 


2 56 


i363o 


83 


86370 


i4o4i 


85 


85959 
85866 


00411 




99589 


53 


56 56 


3 4 


13722 


85 


86278 


i4i34 


86 


oo4i2 




99588 


7 


54 
55 


56 48 


3 12 


i38i3 


87 
88 


86187 


14227 


88 
90 


85773 


004 14 


2 


99586 


6 

1 ■ 

5 


10 56 40 


I 3 20 


9.13904 


10.86096 


9.14320 


I0.85680 


io.oo4i6 


a 


9.99584 


% 


56 32 


3 28 


;^^ 


90 


86006 


i44i3 


9» 


85588 


oo4td 


a 


99582 


4 


s- 


56 24 


3 36 


91 


85915 
85825 


i45o4 


93 


85496 


00419 


2 


99581 


3 


58 


56 16 


3 U 


14175 


93 


14597 


95 


854o3 


00421 


a 


99579 


2 


? 


56 8 


3 52 


14266 


95 


85734 


14688 


96 


853 1 2 


00423 


a 


99577 


I 


60 
M 


56 


4 


14356 


96 
Diff. 


85644 


14780 


98 
Diff. 


85220 


00425 


a 
biff. 


99575 



M 


Hour P.M. 


Hour A.M. 


Cosine. 


Secant. 


Cotang-eiit 


Tangent. 


Cosecant. 


Sine. 



vr 



B 



B 



C 8^ 



Seconclo of time 


V 


2« 


3- 

36 

37 

I 


4- 

48 

49 

I 


5- 

60 
61 

I 


6- 

73 

73 

I 


7- 

84 
86 

I 


Prop, parts of oolfr J B 


12 
la 



24 

24 








TABLE XXVII. 


rPage 11B 


s 




Log. Sines, Tangents, and Secants. 


G 


8« 

M 






A A 


B B 


C C 171° 


lloilTA.M. 


Hourp.M. 


Sine. 
9.14356 


Diff. 



Cosecant. 


Tangent. 


Diff. 



Cotangent 


Secant. 


Difl. 


(Cosine. 


M 

60 


10 56 


I 4 


10.85644 


9,14780 


I0.85220 


io. 00425 





9.99575 


I 


55 5a 


4 8 


14445 


I 


85555 


14872 


I 


85 1 28 


00426 





99574 


5o 


2 


55 44 


4 16 


14535 


3 


85465 


14963 


3 


85o37 


00428 





99572 


5o 


3 


55 36 


4 24 


14624 


4 


85376 


i5o54 


4 


84946 
84855 


oo43o 





99570 


57 


4 
5 


55 28 


4 32 


14714 


6 


85286 


i5i45 


6 


00432 





99568 


56 
55 


10 55 20 


I 4 40 


9.14803 


7 


10.85197 


9. 1 5236 


7 


10.84764 


10.00434 





9.99566 


6 


55 12 


4 48 


14891 
14960 


8 


85 109 


15327 


9 


84673 


00435 





99565 


54 


7 


55 4 


4 56 


10 


85o2o 


i54i7 


10 


84583 


00437 





99563 


53 


8 


54 56 


5 4 


15069 


II 


84931 
84843 


i55.)8 


12 


84492 


00439 


<• 
•^ 


99561 


62 


_9 

lO 


54 48 


5 la 


i5i57 


i3 


15598 


i3 
«4 


84402 


0044 1 





99559 


5i 
5o 


10 54 40 


I 5 20 


9.15245 


(4 


10.84755 


9.15688 


10.84312 


10.00443 





9.99557 


II 


54 32 


5 28 


i5333 


16 


84667 


15777 


16 


84223 


00444 





99556 


it 


12 


54 24 


5 36 


1 542 1 


17 


84579 


1 5867 


17 


84i33 


00446 





99554 


i3 


54 16 


5 44 


i55o8 


18 


84492 


15956 


»9 


84o44 


00448 





99552 


4i 


i4 
75 


54 8 


5 5a 


15596 


20 
21 


84404 


i6o46 


20 
22 


83954 
10. 83865 


oo45o 





99550 


46 
45 


10 54 


160 


9.15683 


10.843 I 7 


9.16135 


10.00452 





9.99548 


i6 


53 52 


6 8 


15770 


23 


8423o 


16224 


23 


83776 


00454 




99546 


44 


17 


53 44 


6 16 


1 5857 


24 


84i43 


i63[2 


25 


83688 


00455 




99545 


43 


i8 


53 36 


6 24 


15944 


25 


84o56 


i64oi 


26 


83599 


00457 




99543 


42 


!5 

20 


53 28 


6 32 


160 3o 


27 
28 


83970 


16489 


27 


835 II 


00459 




99541 


4i 
4o 


10 53 20 


I 6 4o 


9.16M6 


10. 83884 


9.16577 


29 


io.834a3 


10.00461 




9.99539 


21 


53 la 


6 48 


i6ao3 


3o 


83797 


16665 


3o 


83335 


oo463 


— 


99537 


39 


22 


53 4 


6 56 


16289 


3i 


837 1 1 


16753 


32 


83247 


oo465 


I 


99535 


38 


23 


5a 56 


7 4 


16374 


32 


83626 


1684 1 


33 


83 159 


00467 




99533 


37 


25 


52 48. 


7 12 


16460 


34 
35 


83540 


16928 


35 


83072 


00468 




99532 


36 
35 


10 52 4o 


1 7 20 


9.16545 


10. 83455 


9.17016 


36" 


10.82984 
82897 


10.00470 




9.99530 


26 


52 32 


7 28 


i663i 


37 


83369 


17103 


37 


00472 




99528 


34 


27 


52 a4 


7 36 


16716 


38 


83284 


17190 


39 


82810 


00474 




99526 


33 


28 


52 16 


7 44 


16801 


39 


83i99 


17277 


40 


82723 


00476 




• 99524 


32 


29 

3o 


52 8 


7 52 


16886 


4i 


83ii4 


17363 


42 
43 


82637 


00478 




99522 


3i 
3o 


10 52 


1 8 


9.16970 


42 


io.83o3o 


9.17450 


10.82550 


10.00480 


9.99520 


3i 


5i 52 


8 8 


17055 


44 


82945 
82861 


17536 


45 


82464 


00482 




99518 


It 


32 


5i 44 


8 16 


17139 
17223 


45 


17622 


46 


82378 


00483 




99517 


33 


5i 36 


8 24 


47 


82777 


17708 


48 


82292 


oo485 




995i5 


27 


34 
35 


5i 28 


8 32 


17307 


48 


82693 


17794 


49 
5o 


82206 


00487 




99613 


26 
20 


10 5i 20 


I 8 4o 


9.17391 


49 


io.826(^ 


9.17880 


10.82120 


10.00489 




9.9951 1 


36 


5i 12 


8 48 


17474 


5i 


82526 


17965 


52 


82035 


00491 




99609 


24 


37 


5i 4 


8 56 


17558 


52 


82442 


i8o5i 


53 


81949 


00493 




99507 


23 


38 


5o 56 


9 4 


1 764 1 


54 


82359 


i8i36 


55 


81864 


. 00495 




99606 


2 2 


39 
4o 


5o 48 


9 12 


17724 


55 


82276 


18221 


56 


81779 


00497 




99603 


21 
20 


10 5o 4o 


I 9 30 


9.17807. 56 


10.82193 


9.i83c6 


58 


10.81694 


10.00499 




9.996('i 


41 


5o 32 


9 28 


17890 


58 


82110 


18391 


59 


81609 
8152S 


oo5oi 




99499 


19 


42 


5o 24 


9 36 


17973 


59 


82027 


18475 


61 


oo5o3 




99497 


18 


43 


5o 16 


944 


i8o55 


61 


81945 
8 1 863 


i856o 


62 


8i44o 


oo5o5 




99495 


17 


44 

45 


5o 8 


9 52 


i8i37 


62 
63 


18644 


63 
65 


81 356 


oo5o6 




99494 


16 
l5 


10 5o 


I 10 


9.18220 


10.81780 


9.18728 


10.81272 


io.oo5o8 


9.99492 


46 


49 52 


10 8 


i83o2 


65 


81698 


18812 


66 


81 188 


oo5io 




» 


i4 


47 


4944 


fO 16 


1 8383 


66 


81617 


18896 


68 


81104 


oo5i2 




i3 


48 


49 36 


10 24 


18465 


68 


8 1 535 


'^ 


69 


81021 


oo5i4 


2 


99486 


12 


49 
5o 


49 28 


10 32 


18547 


69 


81453 


71 


80937 


oo5i6 


2 
2 


99484 


11 
10 


10 49 20 


I 10 40 


9.18628 


71 


10.81372 


9.19146 


72 


10.80854 


io.oo5i8 


9.99482 


5i 


49 12 


10 48 


18709 


72 


81291 


19229 


74 


80771 


oo5ao 


2 


99480 


t 


52 


49 4 


10 56 


18790 


73 


81210 


19812 


75 


80688 


oo5aa 


a 


99478 


53 


48 56 


II 4 


1 887 1 


75 


81129 
81048 


19395 


76 


8o6o5 


oo5a4 


2 


99476 


7 


54 
55 


48 48 


II 12 


18952 


76 
78 


19478 


78 
79 


8o522 


oo5a6 


a 


99474 


6 

5 


10 48 4o 


I II 20 


9.19033 


10.80967 
80687 


9.19561 


10.80439 


TO. 00528 


a 


9.99472 


56 


48 32 


II 28 


191 13 


79 


19643 


81 


80357 


oo53o 


a 


99470 


4 


57 


48 24 


11 36 


19193 


80 


80807 


19725 


82 


80275 


oo532 


a 


99468 


3 


58 


48 16 


II 44 


19273 


8a 


80727 


19807 


84 


80193 


oo534 


a 


99466 


9 


59 


48 8 


II 52 


19353 


83 


80647 


19889 


85 


80111 


oo536 


a 


99464 


I 


6c> 
M 


48 


12 


19433 


85 
Diff 


80567 


19971 


87 


80029 


00538 
Cosecant. 


a 
Diff. 


99462 




Hour P.M. 


H(»urA.M.| Cosine. 


Secant. 


Cotangeni 


Diff! Tangent. 


Sine. 



96' 



A 


A 




B 






B 


C 


1 


Seconds of time 


1- 


2- 

21 
22 



3' 

32 
32 

1 


4' 

42 
43 

1 


5' 

53 

54 

I 


6' 

63 
65 


7' 

74 

76 

2 




Prop, parts of cob. < 


1 C 


If 
II 




C 810 



Pa«el9l} 




TABLE XXVII. 










S». 




Log. Sines, Tangents, and Secants. 




G'. 


9P 




A 


A 


B 


B 


C 


C 170° 


M 




Hour A.M. 


Hour P.M. 


Sine. 


Diff. 




Cosecant. 


Tangent. 


Diff. 



Cotangent 


Secant. 


Diff 



Cosine. 


60 


10 48 


I 13 


9.19433 


10.80567 


9.19971 


10.80039 


io.oo538 


9.99462 


I 


47 5-« 


12 8 


19513 


I 


80487 


3oo53 


I 


79947 


oo54o 





99460 


59 


2 


4? 44 


12 16 


19592 


3 


8o4o8 


201 34 


3 


79866 


oo542 





99458 


58 


3 


4i 36 


12 24 


19672 


4 


80328 


20216 


4 


79784 


bo544 





99456 


57 


4 
5 


47 28 


12 32 


19751 


5 
6 


80249 


20297 


5 

6 


79703 


oo546 






99454 
9.99452 


56 
55 


10 47 20 


I 12 4o 


9.19830 


10.80170 


9.20378 


10.79623 


•io.oo548 


6 


47 12 


12 48 


19988 


8 


80091 


20459 


8 


79541 


oo55o 





99450 


54 


7 


47 4 


12 56 


9 


80013 


2o54o 


9 


79460 


oo552 





99448 


53 


8 


46 56 


i3 4 


20067 


10 


^^sl 


- 20621 


10 


79379 


oo554 





99446 


52 


_9 

10 


46 48 


i3 12 


20145 


II 
i3 


20701 


12 


79299 


oo556 






99444 


5i 
5o 


10 4^ 4o 


I i3 20 


9.20223 


10.79777 


9.20782 


i3 


10.79318 


io.oo558 


9.99442 


II 


46 32 


i3 28 


20302 


i4 


79698 


20862 


i4 


791 38 


oo56o 





99440 


t 


12 


46 24 


' i3 36 


2o38o 


i5 


79630 


20943 


16 


79058 


00563 





99438 


i3 


46 16 


i3 44 


20458 


16 


79^4* 


21033 


17 


78078 


oo564 





99436 


4i 


i4 
i5 


46 8 


i3 52 


2o535 


18 
»9 


79465 


21102 


18 
19 


oo566 





99434 


46 
45 


10 46 


I \4 


9.20613 


10.79387 


9.2I182 


10.78818 


I0.00568 




9-99432 


i6 


45 52 


i4 8 


20691 


20 


79309 


21261 


21 


78739 


00571 




99429 


44 


n 


45 44 


\4 16 


20768 


21 


79332 


2l34l 


22 


78659 


00573 




99427 


43 


i8 


45 36 


i4 24 


20845 


23 


79155 


21420 


23 


78580 


00575 




99425 


42 


•9 

20 


45 28 


i4 32 


20922 


24 

25 


79078 


21499 


25 

26 


78501 


00577 




99423 


4i 
4o 


10 45 20 


I i4 4o 


9.20999 


10.70001 
78924 


9.21578 


10.78433 


10.00579 


9.99421 


21 


45 12 


i4 48 


21076 


26 


21657 


27 


78343 


oo58i 




99419 


39 


22 


45 4 


i4 56 


2ii53 


28 


78847 


21736 


28 


78264 


oo583 




994>7 


38 


23 


44 56 


i5 4 


21229 


29 


78771 


21814 


3o 


78186 


oo585 




9941 5 


37 


24 
25 


44 .^8 


i5 12 


2i3o6 


3o 
3i 


78694 


21893 


3i 

33 


78107 


oo587 




994 13 


36 
35 


10 44 4o 


I l5 2C 


9.21382 


10.78618 


9.21971 


10.78039 


10.00589 


9.9941 1 


26 


44 32 


i5 28 


21458 


33 


78542 


22049 


34 


7795 1 


00591 




99409 


34 


27 


44 24 


i5 36 


2 1 534 


34 


78466 


22127 


35 


77873 


00593 




99407 


33 


28 


44 i6 


1544 


21610 


35 


78390 


2^205 


36 


77795 


00596 




99404 


33 


29 

3o 


44 8 


15 52 
X 16 


21685 


37 
38 


783 1 5 


22283 


38 
-39 


77717 


00598 





994t)2 


3i 
3o 


10 44 


9. 2 1761 


10.78239 


9.22361 


10.77639 


10.00600 


9.99400 


3i 


43 52 


16 8 


2 1 836 


39 


78164 


22438 


40 


77563 


00603 




99398 


1 


32 


43 44 


16 16 


21912 


40 


78088 


225l6 


4i 


77484 


00604 




99396 


Z3 


43 36 


16 24 


21987 


42 


78013 


22593 


43 


77407 


00606 




99394 


37 


34 
35 


43 28 


16 32 


22062 


43 
44 


77938 


22670 


44 
45 


77330 


00608 




99392 


36 

35 


10 43 20 


I 16 4o 


9.22137 


10.77863 


9.22747 


10.77353 


10.00610 


9.99390 


3(i 


43 12 


16 48 


2221! 


45 


77789 


22824 


47 


77176 


00612 




99388 


24 


37 


43 4 


i6 56 


22386 


47 


77714 


22901 


48 


77099 
77023 


oo6i5 




99385 


33 


38 


42 56 


17 4 


22361 


48 


77630 
77565 


22977 


49 


00617 




99383 


32 


39 

40 


42 4b 


17 12 


22435 


49 
5o 


23o54 5o 


76946 


00619 




99381 


2! 

20 


10 42 4o 


I 17 20 


9.23509 


10.77491 


9.23i3o 


53 


10.76870 


10.00631 




9.99379 


4i 


42 32 


17 28 


22583 


52 


77417 


23306 


53 


76794 


00633 




99377 


\l 


42 


42 24 


17 36 


22657 


53 


77343 


23283 


54 


76717 


00625 




99375 


43 


42 16 


17-44 


22731 


54 


77269 
77195 


23359 


56 


76641 


00628 


2 


99372 


T7 


44 
45 


42 8 


17 52 


22805 


55 


23435 


57 
58 


76565 


oo63o 


2 
3 


99370 


16 

T5 


10 42 


1 18 


9.22878 


57 


10.77122 


9.23510 


10.76490 


io.oo632 


9 . 99368 


46 


4i 52 


18 8 


22952 


58 


77048 


23586 


60 


76414 


o<)(i34 


2 


99366 


i4 


47 


4i 44 


18 16 


23o25 


59 


76975 


2366 1 


61 


76339 
7636.3 


oo636 


2 


99364 


i3 


48 


4i 36 


18 24 


23098 


60 


76902 
76829 


23737 


63 


oo638 


2 


99362 


12 


49 

5o 


4i 28 


18 32 


23I7I 


62 
63 


238 1 3 


63 
65 


76188 


0064 1 


2 
2 


99359 


II 
10 


10 4 1 20 


I 18 40 


9.23244 


10.76756 


9.23887 


10.761 i3 


10.00643 


9.99357 


5i 


4i 12 


18 48 


233 1 7 


64 


76683 


23962 


66 


76038 


00645 


2 


99355 


I 


52 


4i 4 


18 56 


23390 


65 


76610 


24037 


67 


75963 


00647 


2 


99353 


53 


40 56 


19 4 


33462 


67 


76538 


' 241 1 3 


69 


75888 


00649 


2 


99351 


7 


54 
55 


40 48 


19 12 


23535 


68 
69 


76465 


24186 


70 

7» 


758 1 4 


oo653 


2 
2 


99348 


6 
5 


ID 4o 4o 


I 19 20 


9.33607 


10.76393 


9.34361 


10.75739 
75665 


10.00654 


9.99346 


56 


4o 32 


19 28 


23679 


71 


76321 


24335 


73 


oo656 2 


99344 


4 


i>7 


40 24 


19 36 


23752 


72 


76348 


24410 


74 


75590 


oo658; 2 


99342 


3 


58 


4o 16 


19 44 


23823, 73 


76177 


24484 


75 


75516 


00660 


2 


99340 


3 


59 


40 8 


19 52 


23895 74 


76105 


24558 


76 


75442 


oo663 


2 


99337 


I 


60 
M 


4o 


20 


23967 


76 
DiflT. 


76033 


24632 


78 
Diff. 


75368 


oo665 


2 
Diff 


99335 





Hour P.M. 


Hoar A.M. 


Cosine. 


Secant. 


Cotangent 


Tangent. 


Cosecant. 


Sine. 



»hf 



A 


A 




B 






B 




C 


1 Seconds of time ..••.• 


9 
10 

c 


2« 

19 

19 
I 


3' 

28 
29 

I 


4- 

38 


5' 

47 
49 


6' 

57 
58 

3 


7" 

66 
68 

a 




1 
Prop parts of cols. * 


W 



C 80° 



f 






TABLE XXVII. 

Log. Sines, Tangents, and Secants. 
A A B B 



G'. 
C 169° 



M 

o 
I 

2 

n 

J 

6 

• n 

8 

lO 

II 

12 

i3 
r4 

i5 
i6 

>7 
iS 

12 

20 
21 
22 

23 
24 

25 
36 

a? 
98 
29 

Jo 
3i 

32 

3: 
34 

35 
36 

37 
38 

39 

4o 
4i 
4a 
43 

44 

45 
46 

47 
48 

4? 
5o 
5i 

52 

53 

54 

55 
56 

57 
58 



I lour A.M. 



10 



10 



4o o 
39 52 

3944 

39 36 
39 28 

39 20 
3o 12 
3o 4 
38 56 
38 48 



10 



33 40 
38 32 
38 24 
38 16 
38 8 



10 



38 o 

37 52 

37 44 
37 36 
37 28 



10 



37 20 
37 12 

37 4 
36 56 
36 48 



10 



36 4o 
36 32 
36 24 
36 16 
36 8 



10 



36 o 
35 52 
35 44 
35 36 
35 28 



10 



35 20 
35 12 
35 4 
34 56 

34 48 



10 



34 4o 
34 32 



34 
34 
34 



24 

16 

8 



10 



34 o 
33 52! 
33 44 
33 36 
33 28 



10 



33 20 
33 12 
33 4 
32 56 
32 48 



10 



32 4o 

32 32 

32 24 
32 16 
32 8 
32 o 



E [our P.M. 



Hour p. M 


Sine. 


I 20 


9.23967 


20 8 


24039 


20 16 


24t 10 


ao 24 


24181 


20 32 


24253 


I 20 40 


9.24324 


20 48 


24395 


20 56 


24466 


31 4 


24536 


21 12 


24607 


1 21 20 


9 24677 


2! 28 


a4748 


ai 36 


24818 


21 44 


a4888 


21 52 


a4958 


I 22 


9.25028 


22 8 


25098 


22 16 


25i68 


22 24 


25237 


aa 32 


25307 


I 22 40 


9.25376 


22 48 


25445 


22 56 


255i4 


23 4 


25583 


23 12 


25652 


I 23 20 


9.25721 


23 28 


25790 
25858 


a3 36 


23 44 


23927 


23 52 


25995 


I 24 


9.26063 


24 8 


a6t3i 


24 16 


26199 


24 24 


26267 


24 32 


26335 


I 24 4o 


9.26403 


24 48 


26470 


24 56 


26538 


25 4 


26605 


25 12 


26672 


I 25 20 


9.26739 


25 28 


26806 


25 36 


26873 


25 44 


26940 


25 52 


27007 


I 26 


9.27073 


26 8 


27140 


26 16 


27206 


26 24 


27273 


26 32 


27339 


I 26 4o 


9 . 27405 


26 48 


27471 


26 56 


27537 


27 4 


27602 


27 12 


27668 


I 27 20 


9.27734 


27 28 


27799 


27 36 


27864 


27 44 


27930 


27 52 


27995 


28 


28060 


Hour A.M. 


Cosine. 



Difi*. [Cosecant. 

o 10.76033 
I < 75o6i 
a 75890 
3 75819 
5 75747 



7 
8 

9 
10 



1 1 
i3 

i4 
i5 
16 



17 
18 

19 

20 

22 

l3 

24 

25 

26 

27 



28 
3o 
3i 

32 

33 



34 
35 
36 
38 
39 



4o 

4i 
42 
43 
44 

45 

47 
48 

t 



5i 

52 

53 
55 
56 



57 
58 

63 

64 
65 
66 
67 
68 



10.75676 
756o5 
75534 
75464 
75393 



Diff. 



10 75323 
75252 
75182 
75ii2 
75o42 



10 



.74972 
74902 
74832 
74763 
74693 



10 



.74624 
74555 
74486 

74417 
74348 



10 



.74279 
74210 
74142 
74073 
74oo5 



10 



.73937 
73669 
73801 
73733 
73665 



10 



,73507 
7353o 
73462 
73395 
73328 



10 



.73261 

73194 
73127 
73060 
72993 



10 



,72927 
72860 
72794 
72727 
72661 



10.72595 
72529 
72463 
72398 
72332 



10.72266 
72201 
. 72 1 36 
72070 
72005 
71940 



Secant. 



langent. 



9.24632 
24706 

24779 
24853 

24926 



9.a5ooo 
a5o73 
25i46 
a52i9 
35292 



, 25365 
25437 
255io 
25582 
25655 



9.25727 

25799 
25871 

25943 

26015 



Diff. 



Cotangent 



9 . 26086 
26 1 58 
36229 
263oi 
26372 



9.26443 
265i4 
36585 
36655 
26726 



9.26797 
26867 
26937 
27008 
37078 



9.27148 
37218 
37288 
37357 
37427 



9.27496 
37566 
37635 

37704 
37773 



9.27842 
2791 1 
27980 
28049 
28117 



9.28186 
28254 

» 28323 
28391 
28459 



28527 
28595 
28662 
28730 
28798 
28865 



Cotaiiger' 



o 
I 

3 

4 
5 



7 
8 

9 

II 



12 
i3 

i4 
i5 
j6 



18 

19 

30 

21 
22 



34 

35 

26 

37 

38 



39 

3i 

32 

33 
34 



35 
36 
38 
39 

40 



4i 
42 
44 
45 
46 



4i 
48 

5i 

52 



53 

54 
55 
56 

60 
61 
62 
63 



65 
66 
67 
68 
69 
71 



10.75368 
75294 
75221 

75 1 47 
75074 



10.75000 
74927 
74854 
74781 
74708 



10.74635 
74563 
74490 
744 r 8 
74345 



10.74273 
74201 
74129 
74o57 
73985 



10.73914 
73842 

7377 J 
73690 

73628 



10 



.73557 
73486 
734 1 5 
73345 
73274 



10 



Diff. 



,73203 
73 1 33 
73n63 
72992 
72922 



10 



.72852 
72782 
72712 
72643 
72573 



10 



.72504 
72434 
72365 
72296 
72227 



10 



.72158 
72089 
72020 
71951 
71883 



10 



.71814 
71746 
71677 
71609 
7 1 54 1 



10 



.71473 
7i4o5 
7 1 338 
71270 
71202 
71135 



Tangent. 



Secant. 



10.00665 
00667 
00669 
00672 
00674 



10.00676 
00678 
00681 
00683 
00685 



10.00687 
00690 
00692 
00694 
00696 



10.00699 
00701 
00703 
00706 
00708 



10.00710 
00712 
00715 
00717 
00719 



10.00722 
00724 
00726 
00729 
00731 



Diff. 



o 
o 
o 
o 
o 



o 
o 
o 
o 
o 



10.00733 
00736 
00738 
00740 

00743 



10.00745 
00748 
00750 
00752 
00755 



10.00757 
00759 
00762 
00764 
00767 



10.00769 
00771 
00774 
00776 

00779 



10.00781 
00783 
00786 

00788 

00791 



10.00793 
00796 
00798 
00800 
oo8o3 
oo8o5 



Cosecant. 



o 
o 
o 



3 
3 
3 
3 

3 



3 

3 
3 
3 

3 



a 
3 

3 
3 
2 



2 
2 
2 
2 
2 
3 



Cosine. 



9.99335 
99333 
99331 
99328 
99326 



9.99324 
99322 
993 F9 
99317 
993 1 5 



9.99313 
99310 
99308 
99306 
99304 



9.99301 
99299 
99297 
99294 
99292 



9.99290 
99288 
99285 
99283 
99281 



9.99278 
99276 
99274 
99271 
99269 



9.99267 
99264 
99262 
99260 
99257 



Diff. 



9.99255 
99252 
99250 
99248 
99245 



9.99243 
9924! 
99238 
99236 
99233 



9.99231 
99229 
99226 
99224 
99221 



9.99219 

99217 

99214 
99212 
99209 



9.99207 
99204 
99202 
99200 
99197 
99195 



Sine. 



M 

5( 

5^ 

57 
56 

55 

54 
53 
5a 

5! 
5o 

4i 

47 
46 

45 
44 
43 
42 
4i 

4o 
3( 
3^ 

37 
36 

35 

34 
33 
3a 
3i 

3o 
ac 

2^ 

27 
26 

25 

24 

a3 
aa 
ai 

20 

19 
18 

17 
16 

i5 
i4 
i3 
12 
II 

ID 



7 
6 

■5 

4 
3 
2 
1 

G 

M 



\m 



B 



B 



79» 



Seconds of time 


9 

9 



2" 

17 
18 

ff 

* 


3' 

26 
26 

I 


4- 

34 

35 

I 


5- 

43 

44 

I 


6- 

5i 

53 

2 


7- 

60 
63 

a 




Prop. partB of cols. < 
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TABLE XXVIL 










S'. 




Log. Sines, Tangonts, and Secants. 






G . 


IP 


' A 


A 


B 


B 


C 




C \QS^^ 


o 


Hour A.M. 


Hour P.M. 
I 28 


Siae. 


DifT. 



Cosecant. 


Tangent. 


Diff. 


Colsm^ent 
10.71135 


Secant. 


Diff 



Cosine. 


M 

6r, 


10 32 


9.28060 


10.71940 


9.28865 





10.00805 


9.99195 


I 


3i 52 


28 8 


28125 


I 


71875 


28933 


X 


71067 


00808 





99192 


59 


2 


3i 44 


28 16 


28190 
28254 


2 


71810 


29000 


2 


71000 


00810 





99190 
99187 


68 


3 


3i 36 


28 24 


3 


71746 


29067 


3 


70033 
70866 


oo8i3 





^7 


4 

5 


3i 28 


28 32 


28319 


4 
5 


71681 


29134 


4 
5 


oo8i5 






99185 


56 

55 


10 3 1 20 


I 28 4o 


9-28384 


10.71616 


9.29201 


10.70799 


10.00818 


9.99182 


6 


3i 12 


28 48 


28448 


6 


7i552 


29268 


6 


70732 


00820 





99180 


54 


7 


3i 4 


28 56 


285(2 


7 


7£488 


29335 


8 


70665 


00823 





99^11 


53 


8 


3o 56 


29 4 


28577 


8 


71423 


29402 


9 


70598 


00825 





9917D 


52 


_? 

lO 


3o 48 
10 3o 4o 


29 12 


28641 


9 
10 


71359 


29468 


10 


7o5j2 


00828 






99172 


5i 
5o 


I 29 20 


9.28705 


10.71295 
7i23i 


9.29535 


II 


10.70465 


io.oo83o 


9.99170 


1 1 


3o 32 


29 28 


28760 
28833 


11 


29601 


12 


7o3o9 
70332 


oo833 





99167 


4q 


12 


3o 24 


29 36 


12 


71167 


29668 


i3 


00835 




99165 


48 


i3 


3o 16 


29 44 


28896 


i3 


71104 


29734 


i4 


70266 


oo838 




99162 


47 


i4 
i5 


3o 8 


29 52 


28960 


i4 
16 


71040 


29800 


i5 


70200 


00840 




99160 


46 
45 


10 3o 


I 3o 


9.39024 


10.70976 


9.29866 


16 


10.70134 


10.00843 


9.99157 


i6 


29 52 


3o 8 


29087 


17 


70913 
708 5o 


29932 


17 


70068 


00845 




99155 


44 


n 


29 44 


3o 16 


29150 


18 


29998 


18 


70002 


00848 




99152 


43 


i8 


29 36 


3o 24 


29214 


»9 


70786 


3oo64 


19 


69936 


008 5o 




991 5o 


42 


'9 

20 


29 28 


3o 32 


29277 


20 
21 


70723 


3oi3o 
9 . 3o 1 95 


20 
22 


• 69870 


00853 




99147 


4i 

4o 


10 29 20 


I 3o 40 


9.29340 


10.70660 


10.69805 


10.00855 


9.99145 


2 1 


29 12 


3o 48 


29403 


22 


7o5o7 
70534 


30261. 


23 


69739 


oo858 




99142 


39 


1-2 


29 4 


3o 56 


29466 


23 


3o326 


24 


69674 


00860 




99140 


38 


23 


28 56 


3i 4 


29529 


24 


70471 


30391 


25 


69609 
69543 


oo863 




99»37 


37 


24 
25 


28 48 


3i 12 


29591 


25 

26 


70409 


3o457 


26 

27 


00865 




99135 


36 
35 


10 28 4o 


I 3i 20 


9.29654 


10.70346 


9.3o522 


10.69478 


10.00868 


9.99132 


;!6 


28 32 


3i 28 


29716 


27 


70284 


3o587 


28 


69413 


00870 




99-' 3o 


34 


?7 


28 24 


3i 36 


29779 


28 


70221 


3o652 


29 


69348 


00873 




99127 


33 


28 


28 16 


3i 44 


29841 


29 


70159 


30717 


3o 


69283 


00876 




99»24 


'<i 


29 
3) 


28 8 


3i 52 


29903 
9.29966 


3o 
3i 


70097 


30782 


3i 

32 


69218 


00878 





99122 


3i 

3o 


10 28 


I 32 


10.70034 


9.30846 


10.69154 


10.00881 


9.991 19 


3' 


^27 52 


32 8 


30028 


32 


69972 


30911 


33 


69080 
69023 


oo883 




99117 


:? 


32 


27 44 


32 16 


30090 
3oi5i 


33 


69910 


30975 


35 


00886 




991 »4 


33 


27 36 


32 24 


34 


69849 


3io4o 


36 


68960 
68896 


00888 




99112 


27 


3^ 
35 


27 28 


32 32 


3o2i3 


35 
36 


69787 


3iio4 


37 


00891 


2 


99109 


26 

25 


10 27 20 


I 32 4o 


9.30275 


10.69725 


9.31168 


38 


10. 68832 


10.00894 


9.99106 


3() 


27 12 


32 48 


3o336 


37 


69664 


3 1233 


39 


68767 


00896 


2 


99104 


24 


3; 


27 4 


32 56 


30398 


38 


69602 


31297 


40 


68703 


00899 


2 


99101 


23 


38 


26 56 


33 4 


30459 


39 


69541 


3i36i 


41 


68639 
68575 


00901 


2 


99099 


22 


39 
4*» 


26 48 


33 12 


3o52i 


40 
4i 


69479 


3i425 


42 
43 


00904 


2 
2 


99096 


21 

20 


10 26 4o 


I 33 20 


9.3o582 


10.69418 


9.31489 


10.68^11 


10.00907 


9.99093 


4i 


26 32 


33 28 


3o643 


42 


69357 


3i552 


44 


68448 


00909 


2 


99001 


\l 


42 


26 24 


33 36 


30704 


43 


69296 


3i6i6 


45 


68384 


00912 


2 


99088 


43- 


26 16 


33 44 


30765 


45 


69235 


31679 


46 


68321 


00914 


2 


99086 


17 


44 

4'') 


26 8 


33 52 
I 34 


30826 


46 

4i 


69174 


31743 


47 
49 


68257 


00917 


2 
2 


99083 


16 

75 


10 26 


9.30887 


10.691 i3 


9.31806 


10.68194 
68i3o 


10.00920 


9.99080 


46 


25 52 


34 8 


30947 


48 


69053 


31870 


5o 


00922 


2 


99078 


i4 


47 


25 44 


34 16 


3 1 008 


49 


68992 


31933 


5i 


68067 


00925 


2 


99075 


i3 


48 


25 36 


34 24 


3 1 068 


5o 


68932 


31996 
32059 


52 


68004 


00928 


2 


99072 


12 


5u 


25 28 


34 32 


31129 


5i 

52 


68871 


53 


67941 


00930 


2 
2 


99070 


II 
10 


10 25 20 


1 34 4o 


9.31 189 


10.68811 


9.32122 


54 


10.67878 


10.00933 


9.99067 


)i 


25 12 


34 48 


3 1 25o 


53 


68750 


32185 


55 


67815 


00936 


2 


99064 


I 


52 


25 4 


34 56 


3i3io 


54 


68690 


32248 


56 


67752 


00938 


2 


99062 


53 


24 56 


35 4 


3 1 370 


55 


6863o 


323ii 


57 


67689 


00941 


2 


99059 


7 


54 
55 


24 48 


35 12 


3i43o 


56 


68570 


32373 


58 
59 


67627 


00944 


2 

2 


990 56 


6 

5 


10 24 4o 
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59 
60 

M 
Ii4< 



10 



10 



10 



10 



10 



10 



10 



10 



10 



10 



8 

7 

7 
7 

7 



7 
7 
7 
6 
6 



6 
6 
6 
6 
6 



6 
5 
5 
5 
5 



5 
5 
5 
4 
4 



4 
4 
4 
4 
4 



4 
3 
3 
3 
3 



3 
3 
3 

2 
2 



2 
2 

a 
a 
a 



o 
o 
o 



o 
5a 

44 
36 
28 



ao 
la 

4 
56 

48 



40 

32 

a4 

16 

8 



o 
5a 

44 
36 

28 



ao 
la 

4 
56 

48 



4o 
3a 

U 

16 

8 



o 
5a 

44 
36 
28 



20 
12 

4 
56 
48 



40 
3a 

a4 

161 

8 



a 

52 

44 
36 
28 



20 
12 

4 

o 56 
o 48 



4o 

32 

24 
o 16 
o 8 



Hour P.M. 



52 o 
5a 8 
5a 16 
5a a4 
5a 3a 



52 4o 
52 48 

52 56 

53 4 
53 



12 



Hour p. M, 



53 20 
53 28 
53 36 
53 44 
53 52 



54 o 
54 8 
54 16 
54 a4 
54 3a 



54 40 
54 48 

54 56 

55 4 
55 12 



55 ao 
55 a8 
55 36 
55 44 
55 52 



56 o 
56 8 
56 :6 
56 24 
56 32 



56 40 
56 48 

56 56 

57 4 
57 12 



I 57 30 

57 28 

57 36 

57 44 

57 52 



58 o 
58 8 
58 16 
58 24 
58 32 



58 40 
58 48 

58 56 

59 4 
59 12 



59 20 
59 28 
59 36 

5944 
59 52 



o 



Hour A.M. 



Sine. 



9.38368 
384 18 
38469 
385i9 
38570 



9.38620 
38670 
38721 

38771 
38821 



9.38871 
38921 
38971 
39021 
39071 



9.39121 
39170 
39a 20 
39270 
39319 



9.39369 
39418 
39467 
39517 
39566 



9.39615 
39664 
39713 
39762 
398 1 1 



9 . 39860 
3990 
39951 
40006 
400O5 



Diff. 



9.40108 
4oi52 
40200 

40249 
40297 



9.40346 
40894 
40442 
40490 
4o538 



9.40 586 

4o634 
40682 
40730 
40778 



9.40825 
40873 
40921 
40968 
4ioi6 



9.41063 
4i II I 
4ii58 
4i2o5 

4l252 

4i3oo 



Cosine. 



o 
I 

a 
2 
3 



7 
8 

9 

20 



20 
21 
22 

23 

24 



24 

25 

26 

27 
28 



29 
29 

3o 
3i 

32 



33 
33 

34 
35 
36 



37 
37 
38 

4o 



4i 
4a 
42 
43 
44 



45 
46 
46 

47 
48 

49 



Diff. 



Cosecant. 

10.61682 
6 1 582 
61 53 1 
61481 
6i43o 



io.6i38o 
6i33o 
61279 
61229 
61179 



10.61129 
61079 
61029 
60979 
60929 



10.60879 
6o83o 
60780 
60780 
60681 



io.6o63i 
6o582 
6o533 
6o483 
60434 



io.6o3b5 
6o336 
60287 
60288 
60189 



'n.6oi4o 
60091 
60042 
59994 
59945 



10.59897 
59848 
59800 
59751 
59708 



10.59654 
59606 
59558 
59510 
59462 



10.59414 
59866 
59818 
69270 
59222 



10.59175 
59127 
59079 
59082 
58984 



10.58987 

58889 
58842 
58795 
58748 
58700 



Secant. 



Tangent. 



9.39677 
39781 

39785 
39838 
89892 



Diff. 



Cotangent 



9.89945 
39999 
4oo52 
4oio6 
40159 



9.402(2 
40266 
40819 
40872 
40425 



9.40478 
4o53i 
4o584 
4o636 
40689 



9.40742 
40795 

40847 
40900 
40952 



9.4 
4 
4 
4 
4 



9.4 
4 
4 
4 
4 



9.4 

4 
4 
4 
4 



oo5 
o57 
109 
161 

2l4 



266 
818 

870 
422 
474 



526 
578 
629 
681 
733 



784 
886 
887 
989 
990 



9.42041 
43098 

4a 144 
42195 
42246 



9.42297 
42348 
4a399 
42450 
4a5oi 



9.42552 
42608 
42653 
42704 
42755 
42805 



Cotangent 



o 
I 

2 
3 
3 



4 
5 
6 

7 
8 



7 
8 

9 

20 

21 



22 
28 
28 
24 

25 



26 

27 
28 



80 
3i 
82 
83 
34 



35 
36 
36 

37 

38 



39 
40 
4i 
42 
43 



43 
44 
45 
46 

47 



48 

'^ 

5o 
5i 

52 



10.60828 
60269 
602 1 5 
60162 
60108 



io.6oo55 

^ 60001 

59948 

59894 

59841 



10.59788 

59734 
59681 
59628 
59575 



Diff 



10.59522 
59469 
59416 

69864 
5981 1 



10.59258 
59205 
59158 
59100 
59048 



10.58995 
58943 
58891 
58889 
58786 



10.58784 
58682 
58630 
58578 
58526 



10. 58474 
58422 
58371 
58819 
58267 



10.58216 

58i64 
58ii3 
58o6i 
58oio 



10.57959 

57007 
57856 
57805 
57754 



10.57708 
57652 
67601 
57550 
57499 



10.57448 
57397 

57347 
57296 
67245 
67195 



Tangent. 



Secant. 



10. o 
o 
o 
o 
o 



10 o 
o 
o 
o 
o 



10. o 
o 
o 
o 
o 



10. o 
o 
o 
o 
o 



10. o 
o 
o 
o 
o 



10. o 
o 
o 
o 
o 



10. o 

o 
o 
o 
o 



10. o 
o 
o 
o 
o 



10. o 
o 
o 
o 
o 



10.0 
o 
o 
o 
o 



lO.O 

o 
o 
o 
o 



10. o 
o 
o 
o 
o 
o 



3io 
8i3 
3i6 
819 
822 



825 

829 
332 
835 
888 



Diff 



84 1 
344 
348 
85 1 
354 



357 
36o 

364 
867 
870 



378 
877 
38o 
388 
886 



890 

898 

896 

89 

40 



406 
409 
4i2 
4i6 
419 



42a 
4a6 
429 
432 
435 



439 
442 
445 

449 
452 



455 
459 
462 
465 
469 



472 
475 

479 
482 

485 



489 
492 

495 

499 
5o2 

5o6 



Cosecant. 



o 
o 
o 
o 
o 



o 
o 
o 
o 
o 



Cosine. 



9.96690 
98687 
98684 
98681 
98678 



2 
a 



a 
a 
a 

a 
a 



a 
a 
a 
a 
a 



a 
a 

a 
a 

a 



2 
3 
3 
3 
3 



3 
3 
3 
3 
3 



3 
3 
3 
3 
3 
3 



Diff. 



9.98675 
98671 
98668 
98665 
98662 



9.98659 
98656 
98652 

98649 
98646 



9.98643 
98640 
98686 
98633 
98680 



9.98627 
98628 
98620 
98617 
98614 



9.98610 
98607 
98604 
98601 
98597 



9.98594 
98591 
98588 
98584 
98581 



9.98578 

98574 
98571 
98568 
98565 



9.98561 
08558 
98555 
98551 
98548 



9.98545 
98541 
08588 
08585 
98581 



9.98528 
98525 
98521 
98518 
985i5 



9.98511 
98508 
985o5 
98501 
98498 
98494 



Sine. 



M 

63 

5? 
56 

55 

54 
53 
5p 

5o 

49 

48 

47 
46 

45 
44 
43 
42 
4i 

40 

I 

37 
36 

35 
34 
33: 
82 
3i 

30 
29 

28 

27 
26 

25 

24 

23 
22 

21 

20 

'9 
[8 

17 
16 

"F 
J 

[/. 



[0 



_6 

1 

4 
3 
2 
I 



M 



\ 


A 




B 






B 


C 


Seconds of time 


!• 


2' 

12 
i3 
I 


3- 

18 
20 

1 


4- 

24 
26 
a 


5- 

3i 
33 

a 


6- 

37 
39 

a 


7- 

43 

46 

3 




Prop, parta of ols. < 

1 


{^ 


6 

7 




i ''* 


lee 300J 


TABLE XXVII. 








S' 




Log. Sines, Tangents, and Secants. 




G 


15 
M 


9 


A A 


B B 


C 


C 1(M? 


Hour A.M. 


Hour P.M. 


Sine. 


Diff. 



Cosecant. 


Tangent. 


Diff. 


Cotangent 


Secant. 


Diff 



Cosine. 


60 


10 


200 


9.4i3oo 


10.58700 


9.42805 





10.57195 


i3.oi5o6 


9.98494 


1 


5o 52 


8 


4i347 


I 


58653 


42856 


I 


57144 


oi5p9 





98401 


59 
58 


2 


5944 


16 


41394 


a 


58606 


42906 


2 


57094 


1 5 1 2 





98468 


3 


59 36 


24 


4i44i 


2 


58559 


42957 


2 


57043 


oi5i6 





98484 


57 


4 
'5 


5928 


32 

2 4o 


4i488 


3 


58512 


43607 


3 


56993 


oi5i9 






98481 


56 
55 


9 59 20 


9.41535 


4 


10.58465 


9.43057 


4 


10.56943 
56892 


io.oi523 


9.98477 


6 


So 12 


48 


4 1 582 


5 


58418 


43io8 


5 


01526 





98474 


54 


7 


59 4 
58 56 


56 


41628 


5 


58372 


43 1 58 


6 


56842 


01529 
01533 





98471 


53 


8 


i I 4 


41675 


6 


58325 


43208 


7 


56792 





98467 


52 


.9 

10 


58 48 


I 12 


41722 


7 
8 


58278 


43258 


7 
8 


56742 


01 536 




98464 


5i 
5o 


9 58 4o 


a I 20 


9.41768 


10. 58232 


9.43308 


10.56692 


10.01 54o 


9.98460 


11 


58 32 


I 28 


4i8i5 


8 


58 1 85 


43358 


9 


56642 


01543 




98457 


49 


12 


58 24 


I 36 


41861 


9 


58 1 39 


43408 


10 


56592 


01547 




98453 


48 


i3 


58 16 


I 44 


41908 


10 


58092 


43458 


II 


56542 


oi55o 




98450 


47 


i4 
i5 


58 8 


1 52 


41954 


II 


58o46 


43508 


11 


56492 


01 553 




98447 


46 

45 


9 58 


220 


9.42001 


11 


'"■t;^ 


9.43558 


12 


10. 56442 


1C.01557 


9.98443 


i6 


57 52 


2 8 


42047 


12 


43607 


i3 


56393 


oi56o 




98440 


44 


17 


5? 44 


2 16 


42093 


i3 


57007 
57860 


43657 


i4 


56343 


01 564 




98436 


43 


i8 


57 36 


2 24 


42140 


i4 


43707 


i5 


56293 


01567 




98433 


42 


20 


57 28 


2 32 


42186 


i4 
i5 


57814 


43756 


16 


56244 


01571 




98429 
9.98426 


4i 

4<> 


9 57 20 


2 2 4o 


9.42232 


10.57768 


9.43806 


16 


10.56194 


10.01574 




21 


57 12 


2 48 


42278 


16 


57722 


43855 


17 


56.45 


01578 




98422 


39 


32 


57 4 


2 56 


42324 


17 


57676 


43905 


18 


56095 


oi58i 




98419 
98415 


38 


23 


56 56 


3 4 


42370 


17 


57630 


43954 


'9 


56o46 


01585 




37 


a4 
a5 


56 4& 


3 12 


42416 


18 
»9 


57584 


44oo4 


20 


55996 


01 588 




98412 


36 
35 


9 56 40 


2 3 20 


9.42461 


10.57539 
57493 


9.44053 


20 


10.55947 


10.01591 


9.98409 
98405 


u6 


56 32 


3 28 


42507 


20 


44102 


21 


55898 


01595 


2 


M 


^7 


56 24 


3 36 


42553 


21 


57447 


44i5i 


22 


55849 


01598 


2 


98402 


33 


u8 


56 16 


3 44 


42599 


21 


57401 


44201 


23 


5579«y 


01602 


2 


98398 


32 


29 
•Jo 


56 8 


3 52 


42644 


22 

23 


57356 


44250 


24 


55-^y) 


oi6o5 


2 
2 


98395 


3i 


9 56 


240 


9.42690 
42735 


10.57310 


9.44299 


25 


10.55701 


10.01609 


9.98391 


31 


55 52 


4 8 


24 


57265 


44348 


25 


55052 


oj6i2 


2 


98388 


:g 


32 


55 44 


4 16 


42781 


24 


57219 


44397 


26 


556o3 


01616 


2 


08384 


33 


55 36 


4 24 


42826 


25 


57174 


44446 


27 


55554 


01619 
0162S 


2 


98381 


27 


35 


55 28 


4 32 


42872 


26 


57128 


44495 


28 
29 


555o5 


2 
2 


98377 


2(> 
25 


9 55 20 


2 4 4o 


9.42917 


27 


10.57083 


9.44544 


10. 55456 


10.01627 


9.98373 


36 


55 12 


4 48 


42962 


27 


57o38 


44592 


29 


55408 


oi63o 


2 


98370 


24 


37 


55 4 


4 56 


43oo8 


28 


56992 


44641 


3o 


55359 


01634 


2 


98366 


23 


38 


54 56 


5 4 


43o53 


29 


56947 


44690 


3i 


553 10 


01637 


2 


98363 


22 


39 

4o 


54 48 


5 12 


43098 


3o 
3o 


56902 


44738 


32 


55262 


oi64i 


2 
2 


98359 


21 

20 


9 54 40 


2 5 20 


9.43143 


10. 56857 


9.44787 


33 


io.552i3 


10.01644 


9.98356 


4i 


54 32 


5 28 


43 1 88 


3i 


56812 


44836 


34 


55 164 


01 648 


2 


98352 


•9 


42 


54 24 


5 36 


43233 


32 


56767 


44884 


34 


55ii6 


oi65i 


2 


98349 


18 


43 


54 16 


5 44 


43278 


33 


56722 


44933 


35 


55067 


oi655 


3 


98345 


17 


44 
45 


54 8 


5 52 


43323 


33 
34 


56677 


44981 


36 


55019 


01 658 


3 
3 


98342 


16 
i5 


9 54 


260 


9.43367 


10. 56633 


9.45029 


37 


10.54971 


10.01662 


9-98338 


46 


53 52 


6 8 


43412 


35 


56588 


45078 


38 


54922 


01666 


3 


98334 


i4 


47 


53 44 


6 16 


43457 


36 


56543 


45126 


38 


54874 


01660 
01 67 J 


3 


98331 


i3 


48 


53 36 


6 24 


435o2 


36 


56498 


45174 


39 


54826 


3 


98327 


12 


49 
5o 


53 28 


6 32 


43546 


37 
38 


56454 


45222 


4o 
41 


54778 


01676 


3 


98324 


11 
10 


9 53 20 


2 6 4o 


9.43591 
43635 


10.56409 


9.45271 


10.54729 


10.01680 


3 


9.98320 


5i 


53 12 


6 48 


39 


56365 


45319 


42 


54681 


oi683 


3 


98317 


t 


52 


53 4 


6 56 


43680 


39 


56320 


45367 


43 


54633 


01687 


3 


983i3 


53 


52 56 


7 4 


43724 


40 


56276 


4541 5 


43 


54585 


01691 


3 


98309 
98306 


7 


54 
55 


52 48 


7 12 


43769 


4i 
42 


56231 


45463 


44 
45 


54537 


01694 


3 
~3~ 


6 
5 


9 52 40 


2 7 20 


9.43813 


10.56187 


9.4551 1 


10.54489 


10.01696 


9.98302 


56 


52 32 


7 28 


43857 


43 


56 1 43 


45559 
456o6 


46 


54441 


01701 


3 


98299 
98295 


4 


57 


52 24 


7 36 


43901 


43 


56099 


47 


54394 


01705 


3 


3 


58 


52 16 


7 44 


43946 


44 


56o54 


45654 


47 


54346 


01709 


3 


9?'?I 


2 


^9 


52 8 


7 52 


43990 
44o34 


45 


56oi6 


45702 


48 


54298 


01712 


3 


98288 


I 


5o 


52 


8 


46 
Diff. 


55966 


45750 


49 


54230 


01716 


4 
Diff. 


98284 





Hour P.M. 


Hour A.M. 


Cosine. 


Secant. 


Cotangent 


Diff. 


Tai;gent. 


Cosecant. 


Sine. 



WiS' 



A 


A 




B 






B 




C 


Sec )iid8 of time 


6 
6 



2- 

II 

12 
I 


3- 

17 
18 
I 


4- 

23 

25 

2 


5- 

28 

3i 

2 


6- 

34 

37 
3 


40 

43 

3 




( 
Crop, parts of cols. * 


IC 



C 71" 









TABLE XXVII. 




[PajB SK)1 


9* 




Log. Sines, Tar 


igents, and Secants. 




G\ 


16 


J 


A 


A 


B B 


c 


C 163^ 


M 




Hour A.M. 


Hour P.M. 


Sine. 


Diff. 



Cosecant. 


Tangent. 


Diff. 



Cotangent 


Secant. 


Diff 


Cosine. 


M 

60 


9 52 


280 


9.44034 


10.55966 


9.45750 


10.54250 


10.01716 





9.08284 


I 


5i 52 


8 8 


44078 


I 


55922 

55878 


45797 


I 


54203 


01719 


* ^281 


^59 


2 


5i 44 


8 16 


44 1 22 


I 


45845 


2 


54 1 55 


01723 





98277 


58 


3 


5i 36 


8 24 


44166 


2 


55834 


45892 


2 


54 1 08 


01727 





98273 


5? 


4 
5 


5i 28 


8 32 


44210 


3 
4 


55790 


45940 


3 


54060 


01730 






98270 


56 

55 


9 5i 20 


2 8 4o 


9.44253 


10.55747 


9.45987 


4 


10.540 1 3 


10.01734 


9.98266 


6 


5i 12 


8 48 


44297 


4 


55703 


46o35 


5 


53965 


01738 





9826B 


54 


7 


5i 4 


8 56 


44341 


5 


55659 


46082 


5 


53918 
53870 


01741 





98259 


53 


8 


5o 56 


9 4 


44385 


6 


556 1 5 


46i3o 


6 


01745 





98255 


52 


9 

lO 


5o 48 


9 12 


44428 


6 


55572 


46177 


7 
8 


53823 


01749 


^ 


98251 


5i 
56 


9 5o 40 


2 9 20 


9.44472 


7 


10.55528 


9.46224 


10.53776 


10.01752 


9.98248 


1 1 


5o 32 


9 28 


445 16 


8 


55484 


46271 


9 


53729 


01756 




98244 


49 


13 


5o 24 


9 36 


44559 


9 


55441 


463 1 9 


9 


53681 


01760 




98240 


/8 


i3 


5o 16 


9 44 


44602 


9 


55398 
55354 


46366 


10 


53634 


01763 




98237 


47 


i4 
i5 


5o 8 


9 52 


44646 


10 
II 


464 1 3 
9.46460 


II 
12 


53587 


01767 




98233 


46 
45 


9 5o 


2 10 


9.44680 
44733 


10. 553 11 


10.53540 


10.01771 


9.98229 


i6 


49 52 


10 8 


II 


55267 


465o7 


12 
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25 


43o5i 


60166 


29 


39834 


03217 


4 


96783 


i3 


48 


5 36 


54 24 


56980 


26 


43o2o 


6o2o3 


3o 


39797 


03222 


4 


96778 


{2 


49 
5o 


5 28 


54 32 


57012 


26 

27 


42988 


60240 


3o 
3i 


39760 


03228 


4 
4 


96772 


1 I 
10 


9 5 20 


2 54 4o 


9.57044 


10.42956 


9.60276 


10.39724 


io.o3233 


9.96767 


5i 


5 12 


54 48 


57075 


27 


42925 


6o3i3 


3i 


39687 


o3238 


4 


96762 





52 


5 4 


54 56 


. 57107 


28 


42893 


60349 


32 


39651 


03243 


4 


96757 


8 


53 


4 56 


55 4 


57138 


28 


42862 


6o386 


33 


39614 


o3248 


4 


96752 


/ 


54 
55 


4 48 


55 12 


57169 


29 
29 


4283 1 


6» 422 


33 


39578 


03253 


4 
5 


96747 


6 


9 4 40 


2 55 20 


9.57201 


10.42790 


9.60459 
60^95 


34 


10.39541 


io.o3258 


9.96742 


56 


4 32 


55 28 


57232 


3o 


42768 


35 


395o5 


o3263 


5 


96737 


4 


57 


4 24 


55 36 


57264 


3o 


42736 


6o532 


35 


39468 


03268 


5 


90732 


3 


58 


4 16 


5544 


57295 


3i 


42705 


6o568 


36 


39432 


03273 


5 


96727 


2 


59 


4 8 


55 52 


57326 


32 


42674 


6o6c5 


36 


39395 
39359 


03278 


5 


96722 


1 


60 


4 


56' 


57358 


32 


4264a 


6o64i 


37 


o3283 


5 

Difr. 


96717 

Sine. 



M 


IIourk».M. 


Hour A.M. 


Cosine. | 


Diff. 


Secant. 


Cotangent 


Diff. 


Tangent. 


Cosecant. 



II! 



A A 




B 






B 


( 


•^ 

u* 


Seconds of time 


1' 


2' 

8 

9 

I 


3' 

12 

i4 

2 


4- 
k6 

"9 

1 2 


ri- 
se 

23 

1 3 


6* 

24 

aS 
4 


7' 

28 
3a 
4 


Prop, parts of cols. ^ B 

(c 


4 
5 
I 



C 68^ 





tablt: XXVII. 
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6". 


I^og. Sines, Tangents, and SecantH. 
A A B B 


G'. 
C C 157^ 


M 

o 

I 

2 

3 
4 

5 
6 

7 
8 

9 

10 

II 

12 

i3 

i4 

i5 
i6 

n 

i8 
1? 

JO 

)i 

12 
33 
24 

25 
26 

27 
28 

29 

3o 
3i 
3a 
33 
34 

35 
36 

37 
38 
39 

4o 

4i 
42 
43 
44 

45 
46 

47 
48 

49 
5o 
5i 

52 

53 
54 

55 
56 

57 
58 

59 
60 

M 


IIourA.M. 


Himri*.M. 


Sine. 


Dim 



I 
I 
2 
2 

3 
3 

4 
4 
5 

5 
6 
6 
7 
7 


Cosecant. 

10.42642 
4261 1 
42580 

42549 
425i8 


Tangent. 


Diff 


I 

I 
2 

2 

3 
4 
4 
5 
5 


Colano^en: 


Secant. 


Diff 


Cosine. 


M 

00 

5? 

57 
56 

55 

54 
53 

52 

5i 
5o 

47 
46 

45 
AA 
A3 
42 
4i 
Ao 

U 

37 

36 

35 

34 
33 

32 

3i 
3o 

It 

27 
36 

25 

24 

23 
22 
21 

20 

•9 
18 

17 
16 

i5 

i4 
i3 
12 
II 

10 

t 

7 
6 

5 

4 
3 
2 
1 


M 


940 
3 52 
3 44 
3 36 
3 28 


2 56 
56 8 
56 16 
56 24 
56 32 


9.57358 
57389 
57420 
57451 
57482 


9.60641 
60677 

60714 
60750 
60786 


10.39359 
393 2 J 
39286 
39250 
39214 


io.o3283 
03289 
03294 
03299 
o33o4 









9'9^7I7 
9671 1 
96706 
96701 
96696 


3 20 
3 12 
3 4 

2 56 

3 48 


2 56 40 
56 48 

56 56 

57 4 
57 12 


9.57514 

57545 
57576 
57607 
57638 


10:42486 
42455 

42424 
42393 
42362 


9.60823 
60859 
60895 
60931 
60967 


10.39177 
39141 
39105 

39033 


io.o33o9 

o33i4 
o33i9 
o3324 
o333o 

io.o3335 
o334o 
o3345 
o335o 
03355 





96681 
96676 
96670 


9 2 40 

2 32 

2 24 
a 16 
2 8 


2 57 20 
57 28 
57 36 
57 44 

57 52 


9.57669 
57700 

5773 i 
57762 

57793 


10.42331 
423oo 
42269 
42238 
42207 


9.61004 
6io4o 
61076 

6iII2 

6ii48 


6 

7 

7 
8 
8 

9 

10 

10 
II 
II 

12 
i3 
id 
i4 
i4 

i5 
i5 
16 

17 
17 


10.38996 
58960 
38924 
38888 
38852 




9.96665 
96660 
96655 
96650 
96645 


920 

I 52 

I 44 
I 36 
I 28 


2 58 
58 8 
58 16 
58 24 
58 32 


9.57824 
57855 
57885 
57916 

57947 


8 
8 

9 

9 
10 


10.42176 
42x45 
42ii5 
42084 
42053 


9.61184 
61220 
6i256 
61292 
61328 


io.388i6 
38780 

38744 
38708 
38672 


io.o336o 
03366 
03371 
03376 
o338i 


2 
2 


9.96640 

96634 
96629 

96624 
96619 


9 I 20 
I 12 

I 4 
56 
48 


2 58 40 
58 48 

58 56 

59 4 
59 12 


9.57978 
58oo8 
58o39 
58070 
58 1 01 


10 
II 
II 
12 
12 

i3 
i3 
i4 
i4 
i5 

i5 
16 
16 
17 
17 
18 
18 

19 

19 
20 

20 
21 
21 
22 
22 


10.42022 

41992 

41961 
41930 

41899 


9.6i364 
6 1 400 
6 1 436 
61472 
6i5o8 


10.38636 
386oo 
38564 
38528 
38492 


io.o3386 
03392 
03397 
o34o2 
03437 


2 

2 
2 

2 
2 

2 
2 
2 
2 
3 


9.96614 
96608 
96603 
96598 
96593 


9 4o 

32 

24 
16 
8 


2 59 20 
59 28 
59 36 

5944 
59 52 


9.58i3i 
58162 
58192 
58223 
58253 


10.41869 
4i838 
41808 

41777 
41747 


9.61544 
61579 
6i6i5 
6i65i 
61687 


10. 38456 
38421 
38385 
38349 
383i3 


io.o34i2 
o34i8 
03423 
03428 
03433 


9.96588 
96582 
96577 
96572 
96567 


000 
8 59 52 

5944 
59 36 
59 28 


3 
8 
16 
24 

32 


9.58284 
583i4 
58345 
58375 
584o6 


10.41716 
41686 
4i655 
41625 
41594 


9.61722 
61758 

61704 
6i83o 
6 1 865 


18 
18 

»9 
20 

20 


10.38278 
38242 
38206 
38170 
38i35 


10.03438 
o3444 
03449 
o3454 
03459 


.3 
3 
3 
3 
3 


9.96562 
96556 
96551 
96546 
96541 


8 59 20 
59 12 

59 4 
58 56 
58 48 


3 4o 
48 

56 

1 4 
I 12 


9.58436 
58467 

58497 
58527 

58557 


io.4i564 
4 1 533 
4i5o3 
41473 
4 1 443 


'9.61901 
61936 
61972 
62008 
62043 


21 
21 
22 

23 
23 

24 
-24 
25 

26 
26 

27 

27 
28 

29 

29 

3o 
3o 
3i 

32 
32 

33 
33 

34 
35 
35 
36 


10.38099 

38o64 
38028 

37957 


io.o3465 
03470 
03475 
o348o 
o3486 


3 
3 
3 
3 
3 


9.96535 
96530 
96525 
96520 
965i4 


8 58 40 
58 32 
58 24 
58 16 
58 8 

8 58 
57 52 

57 44 
57 36 
57 28 


3 I 20 
I 28 
I 36 
I 44 

I 52 


9.58588 
586 1 8 
58648 
58678 
58709 


io.4i4i2 
4i382 
4i352 

4l322 

4I29I 


9.62079 
62114 
62i5o 
62185 
62221 


10.37921 

37886 
37850 
37815 
37779 


10.03491 
03496 
o35o2 
o35o7 
o35i2 


3 
4 
4 
4 
4 

4 
4 
4 
4 
4 

4 
4 
5 
5 
5 

5 
5 
5 
5 
5 
5 


9.96509 
96504 
96498 
96493 

96488 


320 
2 8 
2 16 
2 24 
2 32 


9.58739 
58769 
58799 
58829 
58859 


23 
23 

24 
24 

25 
25 

26 
26 

27 
27 
28 
28 

29 

3o 
3i 

Diff. 


10.41261 
4i23i 
41201 

41171 
4ii4i 


9.62256 
62292 
62327 
62362 
62398 


10.37744 
37708 
37673 
37638 
37602 


jo.o35i7 
o3523 
03528 
03533 
03539 


9.96483 

96477 
96472 
96467 
96461 


8 57 20 
57 12 

57 4 
56 56 
56 48 


3 2 4o 
2 48 

2 56 

3 4 
3 12 


9.58889 
58919 
58949 
58979 
59009 


10.4111 1 
41081 
4io5i 
41021 
40991 


9.62433 
62468 
62504 
62539 
62574 


10.37567 
37532 

37496 
37461 
37426 


io.o3544 
03549 
03555 
o356o 
03565 


9.96456 
96451 
96445 
96440 
96435 


8 56 40 
56 32 
56 24 
56 16 
56 8 
56 


3 3 20 
3 28 
3 36 

3 44 

3 52 

4 


9 . 59039 
59060 
59098 
59128 
59158 
59188 


10.40961 
40931 
40902 
40872 
40842 
40812 


9.62609 
62645 
62680 
62715 

62750 
62785 


10.37391 
37355 
37320 
37285 
37250 
37215 


10.03571 
03576 
o358i 

o3587 
03592 
03597 


9.96429 
96424 
96419 
964i3 
96408 
96403 

Sine. 


Hour P.M. 


Hour A.M. 


Cosine. 


Secant. 


Colang^out 


Diff 


Tangent. 


Cosecant. 


Diff 



112^ 



A 


A 




B 






B 


C 


1 


Seconds of time 


1' 


2* 

8 

9 

1 


3* 

II 
i3 

2 


4* 

i5 
18 
3 


5' 

19 
22 

3 


6* 

23 

27 
4 


27 
3i 
5 




Prop, parts of cols. * 


{■ 


4 
4 

I 



er 



TABLE XXVII. 

iiies, Tatiget)ls, and Secants. 



Seconds of time 


1" 


8- 


3* 


4- 


5- 


6* 


7- 


Prop. part, of cols. 1 B 


4 
4 


9 


i3 


i5 
3 


i8 
3 


>6 

4 


3i 

5 



[ 








TABLE XXVIL 






(Page 2(Jt» 


S' 


Log 


. Sines, Tangents, and Secants. 




GK 


fM° 


A 




A 


B 


B 


C 


C 155° 

. ( 


M 

o 


llourA.M. 


Hour P.M. 


Sine. 


DifT. 


Cosecaul. 


Tangent. 


Difi-. 



Cotangent 


Secant. 


Din*. 



Cosir.e. 


Mi 
60 


8 48 


3 12 


9.60931 





10.39069 


9.64858 


io.35i42 


10.03927 


,9.96073 


I 


47 52 


12 8 


60960 





39040 


6489a 


1 


35io8 


03933 


! 96067 


5o 


2 


47 ^^ 


12 16 


60988 


I 


39012 


64926 


I 


35074 


03938 





96062 


68 


3 


47 36 


12 24 


61016 


I 


38984 


64960 


2 


35o4o 


039^4 





96c^56 


57 


4 
5 


47 38 


12 32 


61045 


2 
2 


38955 


64994 


2 
3 


35oo6 


03950 






96050 


56 

55 


8 47 20 


3 12 4o 


9.61073 


10.38927 


9.65028 


10.34972 


10.03955 


9.96045 


6 


47 12 


12 48 


61101 


3 


38899 


65o62 


3 


34938 


03961 




96039 


64 


7 


47 4 


12 56 


61129 


3 


38871 


65096 


4 


34904 


03966 




96034 


53 


8 


46 56 


i3 4 


61 1 58 


4 


38842 


65i3o 


4 


34870 


03972 




96028 


62 


9 

10 


46 48 


i3 12 


6F186 


4 
5 


388 1 4 


65f64 


5 
6 


34836 


03978 




96022 


5i 
5^ 


8 46 40 


3 i3 20 


9.61214 


10.38786 


9.65197 


I 0.34803 


10.03983 
03989 
03995 


9.96017 


II 


46 32 


i3 28 


61242 


5 


38758 


6523 1 


6 


34769 
34735 




o6o!i 


% 


12 


46 24 


i3 36 


61270 


6 


38730 


65265 


7 




96006 


i3 


^Q 16 


i3 AA 


61298 


6 


38702 


65299 
65333 


7 


34701 


o4ooo 




96000 


47 


i4 
"i5 


46 8 


i3 52 


61326 


6 

7 


38674 


8 
8 


34667 


o4oo6 




95994 
9.95988 


46 

45 


8 46 


3 14 


9.61354 


10. 38646 


9.65366 


10. 34634 


10. -040 1 2 




i6 


45 52 


i4 8 


6i382 


7 


386 1 8 


654oo 


9 


34600 


o4oi8 


2 


96982 


M 


n 


45 A^ 


i4 16 


6i4m 


8 


38589 


65434 


9 


34566 


04023 


2 


95977 


43 


i8 


45 36 


i4 24 


6i438 


8 


38562 


65467 


10 


34533 


04029 


2 


9597' 


42 


'9 

20 


45 28 


i4 32 


6 1 466 


9 
9 


38534 


655oi 


II 
II 


34499 


o4o35 


2 
2 


95965 


4i 
40 


8 45 20 


3 i4 4o 


9.61494 


io.385o6 


9.65535 


10. 34465 


io.o4o4o 


9.96960 


21 


45 12 


i4 48 


6l522 


10 


38478 


65568 


12 


34432 


o4o46 


2 


96954 


39 


22 


45 4 


i4 56 


6i55o 


10 


3845o 


656o2 


12 


34398 


o4o52 


2 


96948 


38 


23 


M 56 


i5 4 


61578 


II 


38422 


65636 


i3 


34364 


o4o58 


2 


96942 


37 


24 
25 


AA 48 


r5 12 


61606 


II 
12 


38394 


65669 


i3 

i4 


34331 


o4o63 


2 
2 


96937 


36 
35 


8 44 4o 


3 i5 20 


9.61634 


10.38366 


9.65703 


10.34297 


io.o4o6o 


9.96931 


26 


M 32 


i5 28 


61662 


12 


38338 


65736 


i5 


34264 


04075 


2 


96926 


34 


27 


44 24 


i5 36 


61689 


12 


383 II 


65770 


i5 


34230 


04080 


3 


96920 


:i3 


28 


U 16 


i5 U 


61717 


i3 


38283 


658o3 


16 


34197 


o4o86 


3 


96914 


32 


29 

So 


44 8 


i5 52 


61745 


i3 
i4 


38255 


65837 


16 

17 


341 63 


04092 


3 


96908 


3i 
3o 


8 44 


3 16 


9.61773 


10.38227 


9.65870 


io.34i3o 


10.04098 


3 


9.96902 


3i 


43 52 


16 8 


61800 


i4 


38200 


65904 


17 


34096 


o4io3 


3 


96897 


2Q 


32 


43 U 


16 16 


61828 


i5 


38172 


65937 


18 


34o63 


04109 


3 


96891 


28 


33 


43 36 


16 24 


6 1 856 


i5 


38 144 


65971 


18 


34029 


o4ii3 


3 


96886 


27 


34 
35 


43 28 


16 32 


6i883 


16 


38117 


66004 


19 
20 


33996 


o4i2i 


3 
3 


96879 


26 
25 


8 43 20 


3 16 4o 


9.61911 


16 


10.38089 


9.66o38 


10.33962 


10.04127 


9.96873 


36 


43 12 


16 48 


61939 


17 


38o6i 


66071 


20 


33929 


o4i32 


3 


96868 


24 


37 


43 4 


16 56 


61966 


17 


38o34 


66104 


21 


33896 


o4i38 


4 


96862 


23 


38 


42 56 


17 4 


61994 


18 


38oo6 


661 38 


21 


33862 


o4i44 


4 


95856 


92 


39 
40 


42 48 


17 12 


62021 


18 


37979 


661 7 1 


22 
22 


33829 


o4i5o 


4 


9585<) 


31 

30 


8 42 4o 


3 17 20 


9.62049 


18 


10.37951 


9.66204 


10.33796 


io.o4i56 


4 


9.95844 


4i 


42 32 


17 28 


62076 


19 


37924 


66238 


23 


33762 


o4i6i 


4 


96839 


19 


42 


42 24 


17 36 


62104 


'9 


37896 


66271 


23 


33729 
33696 


04167 


4 


95833 


18 


43 


42 16 


17 AA 


62l3! 


20 


37869 


663o4 


24 


04173 


4 


96827 


17 


45 


42 8 


17 52 


62159 


20 


37841 


66337 


25 

25 


33663 


04179 


4 
4 


96821 


16 

i5 


8 42 


3 18 


9.62186 


21 


10.37814 


9.66371 


10.33629 
33596 


io.o4i85 


9.96816 


•^0 


4i 52 


18 8 


62214 


21 


37786 


664o4 


26 


04190 


4 


96810 


i4 


47 


' 4i AA 


18 16 


62241 


22 


37759 


66437 


26 


33563 


04196 


5 


96804 


i3 


48 


4i 36 


18 24 


62268 


22 


37732 


66470 


27 


3353o 


04202 


5 


96798 


12 


49 

5o 


4i 28 


18 32 


62296 


23 
23 


37704 


665o3 


27 
28 


33497 


04208 


5 


96792 


11 

10 


8 4i 20 


3 18 40 


9.62323 


10.37677 


9.66537 


10. 33463 


10.04214 


5 


9.96786 


5i 


4i 12 


18 48 


62350 


24 


37650 


66570 


28 


33430 


04220 


5 


96780 


I 


62 


4i 4 


18 56 


62377 


24 


37623 


666o3 


29 


33397 


04225 


5 


96776 


5.:) 


4o 56 


19 4 


62405 


24 


37595 


66636 


3o 


33364 


0423 1 


5 


96769 


7 


i)4 
55 


40 48 


19 12 


62432 


25 
25 


37568 


66669 


3o 


33331 


04237 


5 


96763 


6 

5 


8 4o 4o 


3 19 20 


9.62459 


10.37541 


9.66702 


3i 


10.33298 


10.04243 


5 


9.96767 


56 


4o 32 


19 28 


62486 


26 


37514 


66735 


3i 


33265 


04249 
04255 


5 


96761 


4 


i>7 


4o 24 


19 36 


6251 3 


26 


37487 


66768 


32 


33232 


5 


95745 


3 


58 


4o 16 


19 AA 


62541 


27 


37459 


66801 


32 


33199 


04261 


6 


9573Q 
96733 


2 


59 


4o 8 


19 52 


62568 


27 


37432 


66834 


33 


33i66 


04267 


6 


r 


bo. 
M 


4o 


20 


62595 


28 

Difr. 


37405 


66867 


33 

Difr. 


33 1 33 


04272 


6 

Dijr. 


96728 



iv! 


Hour P.M. 


Hour A.M. 


Cosine. 


Secant. 


Cotangent 


Tangent. 


Cosecant. 


Sine. 



114' 



Seconds of time 
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32o85 


04463 


3 


95537 


33 


35 36 


24 24 


63478 


i5 


36522 


67947 


18 
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95470 


«7 


44 
45 


34 8 


25 52 


63767 


»9 
20 


36233 


683o3 


24 
24 


31697 


04 5 36 


4 
5 


95464 


16 

ID 


8 34 


3 26 


9.63794 


10.36206 


9.68336 


io.3i664 


10.04542 


9.95458 


40 


33 52 


26 8 


63820 


20 


36 1 80 


68368 


25 


3i632 


04548 


5 


95452 


l4 


4i 


33 AA 


26 16 


63846 


21 


36 1 54 


684oo 


25 


3i6oo 
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94911 


48 


i3 


22 16 


37 44 


66025 


5 


71121 


7 


28879 


05096 




94904 
94898 

9.94891 


47 


i4 
i5 


22 8 


37 52 


66()5o 
9.6(1075 


6 


33950 


71153 


7 
8 


28847 


05l02 


2 

2 


46 
45 


'8 22 


3 38 


b 


10.33925 


9.71184 


10.28816 


lo.oSioo 
o5ii5 


i6 


21 52 


38 8 


66099 


6 


33901 


7i2i5 


8 


28785 


2 


94885 


44 


'7 


21 44 


38 16 


66124 


7 


33876 


71246 


9 


28754 


05l22 


2 


94878 


42 


i8 


21 36 


38 24 


66i48 


7 


33852. 


71277 


9 


28723 


o5i29 


2 


94871 


42 


i? 


21 28 


38 32 


66173 


8 
8 


33827 


7i3o8 


10 
10 


28692 


o5r35 


2 
2 


94865 


4i 

4o 


8 21 20 


3 38 4o 


9.66197 


io.338o3 


9.71339 


10.28661 


io.o5i42 


9-94858 


21 


21 12 


38 48 


66221 


8 


33779 


71370 


II 


2863o 


o5i48 


2 


94852 


39 


22 


21 4 


38 56 


66246 


9 


33754 


71401 


II 


. 28599 


o5i55 


2 


94845 


38 


23 


20 56 


39 4 


66270 


9 


33730 


7r43i 


12 


28569 
28538 


o5i6i 


3 


94839 


37 


24 
25 


20 48 


39 12 


66295 


10 

10 


33705 


71462 


12 
i3 


o5i68 


3 

3 


94832 


36 
35 


8 20 4o 


3 39 20 


9.66319 


10. 3368 I 


9.71493 


10.28507 


io.o5i74 


9.94826 


;!6 


20 32 


39 28 


66343 


II 


33657 


71524 


i3 


28476 


o5i8i 


3 


94819 


34 


27 


20 24 


39 36 


66368 


II 


33632 


7i555 


i4 


28445 


o5i87 


3 


948i3 


33 


28 


20 16 


3944 


66392 


II 


336o8 


7i586 


f4 


28414 


o5i94 


3 


94806 


32 


29 

3o 


20 8 


39 52 


66416 


12 
12 


33584 


71617 


1.5 


28383 


o520I 


3 
3 


94799 


3i 
3o 


8 20 


3 4o 


9.66441 


10.33559 
33535 


9.71648 


i5 


10.28352 


10.05207 


9.94793 


3i 


19 52 


40 8 


66465 


i3 


71679 


16 


28321 


o52i4 


3 


94786 


29 


3p 


19 44 


40 16 


66489 
665r3 


i3 


335ii 


71709 


16 


28291 


05220 


4 


94760 


28 


33 


19 36 


4o 24 


i3 


33487 


71740 


»7 


28260 


05227 


4 


94773 


27 


34 
35 


19 28 


40 32 


66537 


i4 
14 


33463 


7»77i 


17 
18 


28229 


o5233 


4 
4 


94767 
9.947^0 


26 
25 


8 19 20 


3 4o 4o 


9-66562 


10. 33438 


9.71802 


10.281^.8 


io.o524o 


36 


19 12 


4o 48 


66586 


i5 


334 1 4 


71833 


19 


28167 


o5247 


4 


94753 


24 


37 


19 4 
18 56 


4o 56 


66610 


i5 


33390 


71863 


19 


28137 


05253 


4 


94747 


23 


38 


4i 4 


66634 


i5 


33366 


71894 


20 


28 ice 


o526o 


4 


94740 


22 


39 
•4.. 


18 48 


4i 12 


66658 


16 
16 


33342 


71925 


20 
21 


28075 


05266 


4 
4 


94734 
9.94727 


21 
20 


8 18 4o 


3 4i 20 


9.66682 


io.333i8 


9.71955 


10.28045 


10.05273 


4i 


18 32 


4i 28 


66706 


17 


33294 


71986 


21 


28014 


05280 


4 


94720 


10 


42 


18 2*4 


4i 36 


66731 


17 


33269 
33245 


72017 


22 


27983 


05286 


5 


94714 


18 


43 


18 16 


4i 44 


66755 


17 


72048 


22 


27952 


05293 


5 


94707 


17 


44 
45 


18 8 


4i 52 


66779 


18 
18 


33221 


72078 


.23 
23 


27922 


o53oo 


5 
5 


94700 


16 

i5 


8 18 


3 42 


9.66803 


10.33197 


9.72109 


10.27891 


io.o53o6 


9.94694 


4t) 


17 52 


42 8 


66827 


19 


33173 


72140 


24 


27860 


o53i3 


5 


94687 


14 


47 


17 44 


42 16 


, 6685i 


>9 


33 149 


72170 


24 


27830 


o532o 


5 


94680 


i3 


^♦'8 


17 36 


42 24 


66875 


'9 


33125 


72201 


25 


27799 
27769 


05326 


5 


94674 


12 


4V 
5o 


17 28 


42 32 


66899 


20 
20 


33 101 


7223l 


25 

26 


05333 


5 


94667 


1 1 
10 


8 17 20 


3 4'-i 4o 


9.66922 


10.33078 


9.72262 


10.27738 


!0.o534o 


5 


9.94660 


5i 


17 12 


4-2 48 


66946 


21 


33o54 


72293 


26 


27707 


05346 


6 


9^654 


Q 


5:> 


i^ 4 


42 56 


66970 


21 


33i»3o 


72323 


27 


27677 


05353 


6 


9^647 





5J 


16 56 


43 4 


66994 


21 


33oo6 


72354 


27 


27646 


o536o 


6 


9.^640 


7 


5i 
55 


16 48 
^ 16 4o 


43 12 


67018 


22 
22 


32982 


72384 


28 


27616 


o5366 


6 
6 


94634 


6 

5 


3 43 20 


9.67042 


10.32958 


9.72415 


28 


10. 27585 


10.05373 


9.94627 


56 


16 32 


43 28 


67066 


23 


32934 


72445 


29 


27555 


o538o 


6 


94620 


4 


57 


16 24 


43 36 


67090 


23 


32910 


72476 


29 


27524 


o5386 


6 


94614 


3 


58 


[6 16 


43 44 


67! i3 


23 


32887 


72506 


3o 


27494 
27463 


05393 


6 


94607 


2 


59 


16 8 


43 52 


67137 


24 


32863 


72537 


3o 


o54oo 


6 


94600 


I 


60 
M 


16 


44 


67161 


24 


32839 


72567 


3^ 
Diff. 


27433 


o54o7 


7 


94593 



M 


Hour P.M. 


Hour A.M. 


Co.siiie. 


Difl*. 


Secaiii. 


Cotangent 


Tangent. 


Cosecant. 


Diff. 


Sine. 



U7' 



A 


A 




B 






B 


( 


C 


Seconds of* tiiiip 


I" 

3 

4 

I 


2' 

6 
8 
2 


3' 

9 
12 

2 


4" 

12 
i5 
3 


5" 

i5 

19 
4 


6* 

18 

23 
5 


7- 

21 

27 
6 




Prop, parts of cols. < 


ic 



€Sf 



Swioiidsoftime 


!• 


3' 


3' 


4- 


5- 


«• 


T 


Prop. iiartB oi cols. < ti 
t C 




6 
b 


9 

3 


r5 
3 


]5 
'9 
4 


'7 

5 


=6 
6 
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TABLE XXVII. 






S'. 

2» 
M 

o 
I 

2 

3 
4 

5 
6 

7 
8 

_? 

lO 

II 

12 

i3 
i4 

i5 

i6 

17 
i8 

i? 

20 
21 
22 
33 
24 

25 
26 

27 

?8 

'9 
3<^ 
3i 

32 

33 
34 

35 

36 

38 
39 

4o 
4i 

42 

43 
44 

45 
46 
4i 
48 

49 
5o 
5i 

52 

53 
54 

55 
56 

57 
58 

6o 
\1 


o 


Log. Sines, Tangents, and Secants. 
A A B B 


C 


C 150° 


(lour A.M. 


Hour P.M. 


Sine. 


Diff 


Cosecant. 


Tangent. 


Diff. 




I 
I 

3 

2 
3 

3 
4 

4 

6 
5 
6 
6 

7 

7 
8 

8 

9 
9 
10 
10 
II 
ir 
12 

12 

i3 
i3 
i4 
i4 

i5 
i5 
16 
16 

17 

17 
18 
18 

>9 
»9 


Cotangent 


Secant. 


Diff 


Cosine 


M 

fia 

58 

5'/ 
56 

)5 

54 
53 

52 

6» 

60 

49 
4« 
4-' 
46 

45 
44 
43 
42 
4« 

4<i 

'is 

37 

36 

35 

34 
33 

32 

3i 
3(^ 

27 
26 

25 

24 

23 
32 
21 

20 

\% 

n 
16 

i5 
i4 
i3 
12 
II 

10 

t 

7 
6 

5 

4 
3 

2 
I 



8 8 

7 
7 
7 


O 
52 

44 
36 

28 


3 52 

52 8 
52 16 
52 24 

52 32 


9.68557 
6B58o 
68603 
68625 
68648 




I 

1 
I 


io.3i443 
3 1 420 
3 1397 
3 1 376 
3i362 

io.3i329 
3i3o6 
3 1 284 
31261 
3 1 238 


9.74375 
744o5 
74436 
74465 
74494 


10.26626 
36695 
26565 
25635 
36606 


10.06818 
06826 
o6832 
06839 
o6846 

io.o5853 
06860 
06867 
06874 
06881 









T 

V 


9.94182 

94175 
94168 
94161 
941 54 

9.94147 
94 1 40 
94533 
94126 
94119 


8 7 
7 

7 
6 

6 


20 

12 

4 

56 
48 


3 52 40 
52 48 

52 56 

53 4 
53 12 


9.68671 
68694 
68716 
68739 
68762 


2 
2 
3 
3 
3 

4 
4 
4 
6 
6 

6 
6 
6 

7 

7 

7 
8 
8 

9 
9 


9.74624 
74654 
74583 
746 1 3 
74643 


10.25476 
26446 
36417 
26387 
25357 


8 6 
6 
6 
6 
6 


4o 

32 

24 

i6 

8 


3 53 20 
53 28 
53 36 
53 44 
53 52 


9.68784 
68807 
68829 
68852 
68875 


io.3i2i6 
31193 
31171 
3ii48 
3ii25 


9.74673 
74702 
74732 
74762 
74791 


10.25327 
26298 
26268 
26238 
26209 


10.06888 
06896 
06902 
06910 
06917 


2 
2 

2 
2 
2 

2 

2 


9.94112 
94106 
94098 
940QO 
94083 


8 6 
5 
5 
5 
5 


.o 

52 

44 
36 

28 


3 54 
54 8 
54 16 
54 24 
54 32 


9.68897 
68920 
68942 
68965 
68987 


io.3iio3 
3 1 080 
3 1 068 
3io35 
3ioi3 


9.74821 
74851 
74880 
74910 
74939 


10. 25 1 79 

26149 
26120 
26090 
26061 


10.06924 
06931 
06938 
06945 
06962 


9.94076 
94069 
94062 
94066 
94048* 


8 5 
5 
5 
4 
4 


20 
12 

4 
56 
48 


3 54 4o 
54 48 

54 56 

55 4 
55 12 


9.69010 
69032 
69055 
69077 
69100 


10.30990 
30968 
30946 
30923 
30900 


9-74969 

76028 
76068 
76087 


10. 2603 I 
26002 
24972 
24942 
24913 


10.06969 
06966 
06973 
06980 
06988 


2 
3 

3 
3 
3 


9.94041 
94o34 
94027 
94020 
94012 


8 4 
4 
4 
4 
4 


4o 

32 
24 

i6 
8 


3 55 20 
55 28 
55 36 
55 44 
55 52 


9.69122 

69144 
69167 
69189 
69212 


9 
10 

10 

10 

II 

II 
12 
12 

13 

i3 

i3 
i3 
i4 
i4 
16 

16 
i5 
16 
16 
16 

17 

•7 

17 
18 

18 

'9 
'9 

»9 

20 

20 


10.30878 
3o866 
3o833 
3o8ii 
30788 


9.76117 
75i46 
76176 
76206 
76235 


10.24883 
24854 
248 j4 
24795 
24765 


10.06995 
06002 
06009 
06016 
06023 


3 
3 

3 
3 
3 


9,94006 
93998 

9^99' 
93984 

93977 


8 4 
3 
3 
3 
3 


o 

52 

44 
36 
28 


3 56 
56 8 
56 16 
56 24 
56 32 


9.69234 
69256 
69279 
69301 
69323 


10.30766 

30744 
30721 
30699 
30677 


9.76264 
73294 
75323 
75353 
76382 


10.24736 

24706 

24677 

24647 
24618 


io.o6o3o 
o6o37 
06045 
06062 
06069 


4 
4 
4 
4 
4 


9.93970 
93963 
93966 
93948 
93941 


8 3 
3 
3 

2 
2 


20 
12 

4 
56 
48 


3 56 40 
56 48 

56 56 

57 4 
57 12 


9.69345 
69368 
69390 
69412 
69434 


io.3()655 
3(>632 
3o6io 
3o588 
3o566 


9.75411 
75441 
75470 
76600 
76629 


10.24589 
24669 
2463o 
24600 
24471 


10.06066 
06073 
06080 
06088 
06096 


4 
4 
4 
5 
5 


9.93934 
93927 
93920 
93912 
93906 


8 2 

2 
2 
2 
2 


40 

32 

24 

16 

8 


3 57 ao 
57 28 
57 36 
5744 
57 52 


9.69456 

69479 
69601 

69623 

69545 


10.30644 
30621 
3o499 

3o477 
3o466 


9.75558 
75588 
76617 

75647 
76676 


20 
20 
21 
21 
22 


10.24442 
24412 
24383 
24363 
24324 


10.06102 
06 H^ 
061 16 
06.124 
o6i3i 


5 
5 
5 
5 
5 


9.93898 
93891 
93884 
93876 
93869 


8 2 




52 

44 
36 
38 


3 58 
58 8 
58 16 
58 24 
58 32 


9.69667 
69689 
6961 1 
69633 
69666 


io.3o433 
3o4ii 
3o389 
3o367 
3o346 


9.76706 
75735 
76764 
76793 
76822 


22 

23 
23 

24 
24 

26 

25 

26 

26 

27 


10.242^6 
24206 
24236 
24207 
24178 


10.061 38 
06145 
o6i53 
06160 
06167 


5 

5 
6 
6 
6 

6 
6 
6 
6. 
6 

7 
7 
7 
7 
7. 
7 

Diff 


9.93862 
93866 

93847 
9384o 

93833 


8 1 

o 
o 


30 
12 

4 
56 
48 


3 58 40 
58 48 

58 56 

59 4 
59 12 


9.69677 
69699 
69721 
69743 
69766 


>io.3o323 
3o3oi 
30279 
30267 
3o236 


9.75862 
76881 
759TO 

"^^'^ 
75969 


10.24148 

241 19 
24090 
24061 
24o3i 


10.06174 
06181 
06189 
06196 
06203 


9, 93826 
93819 
9381 1 
93804 
93797 


8 o 
o 
o 
o 
o 

O 


40 

32 

24 

16 

8 




3 59 30 
59 28 
59 36 

5944 
59 52 

4 


9.69787 
69809 
69831 
69863 
69875 
69897 


30 
21 
21 
22 

23 
22 


io.3o2i3 
30191 
30169 

3oi47 
3oi25 
3o!o3 


9.76998 
76027 
76066 
76086 
76116 
76144 


27 
28 
28 
29 
29 
29 

Diff 


10.24002 
23973 
23944 
23914 
23885 
23856 


10.0621 1 
06218 
06226 
06232 
06240 
06247 


9.93789 
93782 
93776 
93768 
93760 
93753 


Ho r P.M. Hour A.M. 


Cosine. 


Diff.! 


Secant. 


Cotangent 


Tangent. 


Cosecant. 


Sino. 


M 



119° 



B 



B 



C W 



Seconds of time 


!• 


2« 

6 

7 

2 


3' 


4' 


5» 

i4 
18 

4 


6' 

17 
22 

5 


7- 
20 

26 

6 


Frop. parts of cols. < B 

(c 


3 

4 

I 


8 
II 
3 


4 
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9. 


Leg. Sines, Tangents, and Secants. 


G'. 


•my* 


A 




A 


B 


B 


C C 149^ 


IVl 

c> 


Hour A.M. 


Hour P.M. 


Sine. 


Diff. 


Cosecant. 


Tanjjent. 


Diff 



Cotangent 


Secant. 


Diir. 


Cosine. 


!\1 

60 


800 


400 


9.69897 





ic.3oio3 


9.76144 


10. 23856 


10.06247 


i 


9.03753 


1 


7 So 52 


8 


69919 





3oo8i 


76173 





23827 


06254 1 937461 


59 


2 


5944 


16 


69941 


I 


3oo59 


76202 


I 


23798 


06262 





93738 


5.SI 


3 


59 36 


24 


69963 


I 


3oo37 


76231 


I 


23769 


06269 





93731 


D7 


4- 
5 


59 28 


32 


69984 


I 

2 


3ooi6 


76261 


2 
2 


23739 


06276 





93724 


56 
55 


7 59 20 


4 40 


9.70006 


10.29994 


9.76290 


10.23710 


10.06283 


9.93717 


6 


59 la 


48 


70028 


2 


29972 


76319 
76348 


3 


a368i 


0629! 




93709 


54 


7 


5o 4 
58 56 


56 


70o5o 


3 


29950 


3 


23652 


06298 




93702 


53 


8 


I 4 


70072 


3 


29928 


76377 


4 


23623 


o63o5 




93695 


52 


_9 

lO 


58 48 


I 12 


70093 


3 

4 


29907 


76406 


4 


23594 


o63i3 




93687 


5i 
5c) 


7 58 40 


4 I 20 


9.70115 


10.29885 


9.76435 


5 


10.23565 


io.o632o 


9.93680 


1 1 


58 32 


I 28 


70137 


4 


29863 


76464 


5 


23536 


06327 




93673 


49 


12 


58 24 


I 36 


70159 


4 


29841 


76493 


6 


23507 


06335 




93665 


48 


i3 


58 16 


I 44 


70180 


5 


39820 


76522 6 


23478 


06342 


2 


93658 


4- 


i4 
i5 


58 8 


I 52 


70202 


5 
5 


29798 


7655 1 


7 


23449 


o635o 


2 
2 


9365o 


46 
45 


7 58 


420 


9.70224 


10.29776 


9.76580 


7 


10.23420 


10.06357 


6.93643 


i6 


57 52 


2 8 


70245 


6 


29755 


76609 


8 


23391 


o6364 


2 


93636 


44 


«7 


57 44 


2 16 


70267 


6 


29733 


76639 


8 


2336i 


06372 


2 


93628 


43 


i8 


57 36 


2 24 


70288 


6 


29712 


76668 


9 


23332 


06379 


2 


93621 


42 


'9 

20 


57 28 


2 32 


7o3io 


7 

7 


29690 


76697 


9 
10 


233o3 


06386 


2 
2 


93614 


4i 
40 


7- 57 20 


4 2 40 


9.70332 


10.29668 


9.76725 


10.23275 


10.06394 


9.93606 


21 


57 12 


2 48 


70353 


8 


29647 


76754 


10 


23246 


06401 


3 


93599 


39 


22 


57 4 


2 56 


70375 


8 


29625 


76783 


II 


23217 


06409 
o64i6 


3 


9359T 


38 


23 


56 56 


3 4 


70396 


8 


29604 


76812 


II 


23 1 88 


3 


93584 


37 


24 
25 


56 48 


3 12 


70418 


9 


29582 


76841 


12 


a3i59 


06423 


3 
3 


93577 


36 
35 


7 56 4o 


4 3 20 


9.70439 


9 


10.29561 


9.76870 


12 


io.23i3o 


io.o643i 


9.93569 
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3 


58 


12 16 


47 44 


76887 


n 


a3i i3 


86073 


26 


13927 


09186 


9 


90814 


2 


5y 


12 8 


47 52 


76904 


n 


23096 


86i(X) 


26 


1 3900 
13874 


09195 


9 


90805 


I 


6(. 


12 


48 


76922 


18 

Diir. 


23078 


86f26 


27 


09204 


9 


90796 





Hour P.M. 


Hour A.M. 


Cosine. 


Sccaiil. 


Cotangent 


Diff. 


Tangent. 


Cosecant. 


Diff 


Sine. 



]%' 



A A 




B 


1 

Seconds of time 


1* 


2' 

4 

7 
2 


(A 

Prop, parts of coIh. * B 

(c 


2 
3 

I 



B 



C 54^ 



3- 


4- 


5- 


6' 


7- 


7 


9 


1 1 


i3 


16 


10 


i3 


17 


ao 


23 


3 


3 


6 


7 


« 1 



M 

o 
I 

2 



3 

J 

5 
6 

7 
8 

y. 

lO 

1 1 

12 

i3 

i4 

i5 
i6 

17 
i8 

1^ 

2() 
21 
22 
23 
24 

25 
26 

27 

28 

29 

3o 
3i 

32 

33 
34 

35 
36 

37 
38 
39 

40 

4i 
42 
43 
44 

45 
46 

47 
48 

49 

5o 
5i 

52 

53 
54 

55 
56 

57 
58 

?° 

Al 



lIourA.M. 
2 o 

52 

44 
36 
28 



20 
12 

4 

o 56 
o 48 



o 40 

O 32 

o 24 
o 16 
o 8 



9 
9 
9 
9 



o 

52 

44 
36 
28 



9 20 
9 12 

8 56 
8 48 



8 40 
8 32 
8 24 
8 16 
8 8 



8 o 

7 52 

7 44 
7 36 
7 28 



7 20 
7 12 
7 4 
6 56 
6 48 



6 40 
6 32 
6 24 
6 16 
6 8 



6 o 
5 52 
5 44 
5 36 
5 28 



5 20 
5 12 
5 4 
4 56 
4 48 



4 4o 
4 32 



4 
4 
4 
4 



24 

16 

8 



Hour P.M. 



Hour P.M. 



4 48 o 

48 8 
48 16 
48 24 
48 32 



4 48 40 
48 48 

48 56 

49 4 
49 12 



4 49 20 
49 '8 
49 36 
49 44 

49 52 



5o o 
5o 8 
5o 16 
5o 24 
5o 32 



5o 4o 
5o 48 
5o 56 
5i 4 
5i 12 



4 5i 20 
5i 28 
5i 36 
5i 44 
5i 52 



52 o 
52 8 
52 16 
52 24 
52 32 



52 40 
52 48 

52 56 

53 4 
53 12 



4 53 20 
53 28 
53 36 
53 44 
53 52 



54 o 
54 8 
54 16 
54 24 
54 32 



54 4o 
54 48 

54 56 

55 4 
55 



12 



55 20 
55 28 
55 36 

55 44 

55 52 

56 o 



Hour A.M. 



TABLE XXVII. 

Log. Sines, Tangents, and Secants. 
A A B B 



[Page 23] 

C 143^ 



Sine. 



9.76922 
76939 
76957 

76974 
-/6991 



, 77009 
77020 
77043 
77061 
77078 



9.77095 
771 12 
77i3o 

77147 
77164 



9.77181 

77199 
77216 

77233 

77250 



9.77268 
77285 
773o2 
77319 
77336 



9.77353 

77370 
77387 
774o5 
77422 



Dff. 



o 
o 
I 
I 
z 



I 

a 

2 
2 
3 



3 
3 
3 

4 
4 



4 
5 
5 
5 
5 

6 
6 
6 

7 
7 



9.77439 
77456 

77473 
77490 
77507 



9.77524 
77541 
77558 
77575 
77592 



9.77609 
77626 
77643 
77660 

77677 



9.77694 

7771 1 
77728 

77744 
77761 



9.77778 

77795 
77812 

77829 

77846 



9.77862 
77879 
77896 
77913 
77930 
77946 



Cosine. 



7 
7 
8 
8 
8 



9 

9 

9 
o 



Cosecaiil. 



10.23078 
23o6i 
23o43 
23o26 
23009 



10.22991 
22974 
22957 
22939 
32922 



10.22905 
22888 
22870 
22853 
22836 



10.22819 
22801 
22784 
22767 
22750 



10.22732 
22715 
22608 
22601 
22664 



10.22647 

2263o 

22613 
22595 

22578 



DifT. 



I0.2256l 

22544 
22527 

225lO 
22493 



10.22476 
22459 
22442 
22425 
22408 



10.22391 

22374 
22357 
22340 
22323 



I0.223o6 

22289 
22272 

22256 
22239 



10.22222 
22205 
22188 
2217I 
22 1 54 



I0.22l38 
22I2I 
22104 
22087 
22070 
22054 



Secant. 



Tangent. 



9.86126 
861 53 
86179 
86206 
86232 



Diff. 



9.86259 
86285 
863 1 2 
86338 
86365 



9.86392 
86418 
86445 
86471 
86498 



9.86524 
8655 1 

86577 
866o3 
8663o 



9.86656 
86683 
86709 
86736 
86762 



.86789 
868 1 5 
86842 
86868 
86894 



9.86921 

86947 
86974 
87000 
87027 



9.87053 
87079 
87106 
87132 
87158 



9.87185 
87211 
87238 
87264 
87290 



o 
o 
I 
I 

2 



Cotangent 



10. 



3 

3 

4 
4 



10. 



4 
5 
5 
6 
6 



7 

7 

7 
8 

8 



10. 



10. 



to. 



10. 



10. 



9.87317 
87343 
87369 
87396 
87422 



.87448 

87475 
87501 
87527 
87554 



8 
8 
8 

9 
.9 
20 
20 1 
21 
21 
22 



10. 



10. 



10. 



22 
22 

23 
23 

24 



9.87580 
Q7606 
87633 
87659. 
87685. 

8771 1 



Cotangent 



24 

25 
25 

26 
26 
26 



10. 



10. 



Diff 



Secant. iDiff. 



3874 
38471 

382! 

3794 
3768 



3741 
3715 
3688 
3662 
3635 



36o8 
3582 
3555 
3529 
35o2 



3476 
3449 
3423 
3397 
3370 



3344 
3317 
3291 

3264 
3238 



32II 

3i85 
3i58 
3i32 
3io6 



5o7o 
3o53 
3026 
3ooo 
2973 



2947 
2921 
2894 
2868 
2842 



2815 
2789 
2762 
2736 
2710 



2683 
2657 
263 1 
2604 
2578 



2552 
2525 

2446 



2420 
2394 
2367 
234 1 
a3i5 
2289 



Tangent. 



10.09204 
09213 
09223 
09232 
09241 



10.09250 
09259 
09269 
09278 
09287 



10.09296 
09306 
09315 
09324 
09333 



10.09343 
09352 
09361 
09370 
09380 



10.09389 
09398 
09408 

09417 
09426 



10.09435 
09445 
09454 
09463 
09473 



10.09482 

09491 
09501 
09510 
09520 



10.09529 
09538 
09548 
09557 
09566 



10.09576 
09585 
09595 
09604 
09614 



10.09623 
09632 
09642 
09651 
09661 



10.09670 
09680 
09689 
09699 
09708 



Cosecant. 



o 
o 
o 
o 



2 

2 
a 
2 
2 



2 
2 
3 
3 
3 



3 
3 
3 
4 
4 



4 
4 
4 
4 
5 



5 
5 
5 
5 
5 



5 
6 
6 
6 
6 



6 
6 

7 
7 

7 



7 
7 
7 
7 
8 



8 
8 
8 
8 
8 



10.09718 9 

097271 9 

097371 9 
09746 

09756 9 
09765 



Diff. 



Cosine 

9.90706 
90787 

90777 
90768 
90759 



9.90750 
90741 
90731 
90722 
90713 



9.90704 
90694 
90685 
90676 
90667 



9.90657 
90648 
90639 
90630 
90620 



9.90611 
90602 
90592 
90563 
90574 



9.90565 
90555 
90546 
90537 
90527 



9.90518 
90509 

90499 
90490 
90480 



9.90471 
90462 
90452 
90443 
90434 



9.90424 
9o4i5 
9o4o5 
90396 
90386 



9.90377 
9o368 
9o358 
90349 
90339 



9.90330 
90320 
9c3ii 
9o3oi 
9029a 



9.90282 
90273 
90263 
90254 
90244 
90235 



Sine. 



M 

60 
5< 

5^ 

57 

56 

55 

54 
53 

52 

5^ 
5^ 

i 

4i 
46 

45 
44 
43 
42 
4i 

4o 
39 
38 

37 
36 

35 
3J 
33 

32 

3i 
3o 

2( 
li 
27 
36 

25 

24 

23 
22 
21 

20 
I< 

17 
£6 

i5 
i4 
i3 
12 
II 

10 

I 

7 

5 

4 
3 
2 
I 
o 

M 



lac^ 



B 



B 



C 58» 



Seconds of time 


1' 


2» 

4 

7 

2 


3- 

6 

10 

4 


4' 

9 
i3 

5 


5- 

II 

17 
6 


6» 

i3 
so 

7 


7- 

i5 

23 

8 


Prop, parts of cols. < B 

(c 


a 
3 

I 



rage 2331 




TABLE XXVIL 






"* • Log. Sines, Tangents, and Secants. 


Gf. 


:i7° A 




A 


B 




B 


C C 142^ 


.\1 

o 


Hour A.M. 


Hour P.M. 


Sine. 


DifT. 



Cosecant. 


« 
Tangent. 


Dirt- 



Cotangent 


Seca.".t. 


Diff. 



Cosine. 


M 

60 


7 4 


4 56 


9.77946 


10 22054 


9.87711 


10.12289 


10.09765 


9.90235 


I 


3 52 


56 8 


77963 





22037 


87738 





12262 


09775 





90225 


59 


2 


3 44 


56 16 


77980 


I 


22020 


87764 


I 


12236 


09784 





90216 


58 


3 


3 36 


56 24 


77997 


I 


a2oo3 


87790 


I 


12210 


09794 





90206 


57 


4 
5 


?. 28 


56 32 


78013 


I 
I 


21987 


87817 


1 a 


I2I83 


09803 




90197 


56 
55 


7 3 20 


4 56 4o 


9.78030 


10.21970 


9.87843 


2 


10. 12157 


10.09813 


9.90187 


6 


3 12 


56 48 


78047 


2 


21953 


87869 
87895 


3 


12l3l 


09822 




90178 


54 


7 


3 4 


56 56 


78063 


2 


21937 


1 3 


I2I05 


09832 




90168 


53 


8 


2 56 


57 4 


78080 


a 


21920 


87922 


3 


12078 


09841 




90159 


52 


9 

lO 


2 48 


57 12 


78097 


2 
3 


21903 


87948 


4 


12o52 


09851 


2 


90149 


5i 
5o 


7 2 4o 


4 57 20 


9.78113 


10.31887 


9.87974 


4 


10.12026 


10.09861 


9.90139 


II 


2 32 


57 28 


78i3o 


3 


a 1 870 


88000 


5 


12000 


09870 


2 


901 3o 


49 


12 


2 24 


57 36 


78147 


3 


21853 


88027 


5 


1 1973 


09880 


2 


90120 


48 


i3 


2 16 


5744 


78163 


4 


21837 


88053 


6 


11947 


09889 


2 


90111 


47 


i4 
i5 


a 8 


57 52 


78180 


4 
4 


21820 


88079 


6 

7 


II92I 


09899 


2 
2 


90101 


4(i 
45 


720 


4 58 


9.78197 


io.2i8o3 


9.88105 


10.11895 
1 1869 


10.09909 


9.90091 


i6 


' I 52 


58 8 


78213 


4 


21787 


68i3i 


7 


09918 


3 


90082 


44 


17 


I 44 


58 16 


78230 


5 


a 1 770 


88i58 


7 


II 842 


09928 


3 


90072 


43 


i8 


I 36 


58 24 


78246 


5 


a 1 754 


88184 


8 


11816 


09937 


3 


90063 


42 


12 

20 


I 28 


58 32 


78263 


5 
5 


21737 


88210 


8 


1 1 790 


09947 


3 
3 


90053 


4i 
4o 


7 I 20 


4 58 40 


9.78280 


10.21720 


9.88236 


9 


10.11764 


10.09957 


9.90043 


21 


I 12 


58 48 


78296 


6 


21704 


88262 


9 


1 1 738 


09966 


3 


90034 


39 


22 


I 4 


58 56 


783 1 3 


6 


21687 


88289 
883 1 5 


10 


11711 


09976 


4 


90024 


38 


23 


56 


59 4 


78329 
78346 


6 


21671 


10 


ii685 


09986 


4 


90014 


37 


24 
25 


48 


59 12 


7 


2 1 654 


88341 


10 


1 1659 


09995 


4 
4 


90005 


36 
35 


7 4o 


4 59 20 


9.78362 


7 


I0.2I638 


9-88367 


II 


IO.II633 


lO.ioooS 


9.89995 


26 


32 


59 28 


78379 
78395 


7 


21621 


88393 


II 


11607 


iooi5 


4 


89985 


34 


27 


24 


59 36 


7 


2i6o5 


88420 


12 


ii58o 


10024 


4 


89976 


33 


28 


16 


5944 


78412 


8 


21588 


88446 


12 


1 1 554 


ioo34 


5 


89966 


32 


29 

3o 


8 


59 52 


78428 


8 
8 


21572 


88472 


i3 
i3 


ii528 


ioo44 


5 
5 


89956 


3i 
3.. 


700 


5 


9.78445 


io.2i555 


9.88498 


I0.Il502 


io.ioo53 


9.89947 


3i 


6 59 52 


8 


78461 


9 


21539 


88524 


i4 


1 1476 


ioo63 


5 


89937 


29 


32 


5944 


16 


78478 


9 


2l522 


8855o 


i4 


ii45o 


10073 


5 


89927 


28 


33 


59 36 


24 


78494 


9 


2!5o6 


88577 


14 


ii423 


10082 


5 


89918 


27 


34 
35 


59 28 


32 


785 10 


9 

10 


21490 


886o3 


i5 
i5 


1 1 397 


10092 


5 
6 


89908 

09000 


26 

25 


6 59 20 


5 40 


9.78527 


10.21473 


9.88629 


10.11371 


10.10102 


36 


59 12 


48 


78543 


10 


21457 


88655 


16 


u345 


10112 


6 


24 


37 


59 4 


56 


78560 


10 


2i44o 


88681 


16 


ii3io 


10121 


6 


89879 


23 


38 


58 56 


I 4 


78576 


10 


21424 


88707 


17 


11295 


ioi3i 


6 


89869 


22 


39 
4o 


5b 48 


I 12 


78592 


II 
II 


21408 


88733 


17 

17 


1 1 267 


ioi4i 


6 
6 


89859 


21 
20 


6 58 4o 


5 I 20 


9.78609 
78625 


10.21391 


9.88759 


10.11241 


io.ioi5i 


9.89849 


4i 


58 32 


I 28 


II 


21375 


88786 


18 


11214 


10160 


7 


89840 


19 


42 


58 24 


I 36 


78642 


la 


21 358 


88812 


18 


11188 


10170 


7 


89830 


10 


43 


58 16 


I 44 


78658 


12 


2X342 


88838 


»9 


1 1 162 


10180 


7 


89820 


17 


44 

45 


58 8 


I 52 


78674 


12 

12 


2 1 326 


88864 


19 

20 


iii36 


10190 


7 
7 


89810 


16 

i5 


6 58 


520 


9.78691 


10. 2 1 309 


9.88890 


10. II no 


10.10199 


9.89801 


46 


57 52 


2 8 


78707 


i3 


21293 


88916 


20 


1 1 084 


10209 


7 


89791 


14 


47 


57 44 


a 16 


78723 


i3 


21277 


88942 


20 


iio58 


10219 


8 


89781 


i3 


48 


57 36 


2 24 


78739 


i3 


2I261 


88968 


21 


iio32 


10229 


8 


89771 


12 


49 
5o 


57 28 


2 32 


78756 


i3 
i4 


2ia44 


88994 


21 


1 1006 


10239 


8 


89761 


1 1 

ic 


6 57 20 


5 2 4o 


9.78772 


10.21228 


9.89020 


22 


10.10980 


10.10248 


8 


9.89752 


5i 


57 12 


a 48 


78788 


i4 


21212 


89046 


22 


10954 


I0258 


8 


89742 





52 


57 4 


a 56 


78805 


i4 


21195 


89073 


23 


10927 


10268 


8 


89732 





53 


56 56 


3 4 


78821 


i5 


21179 
2ii63 


89099 
89125 


23 


1090 1 

10875 


10278 


9 


89722 


7 


54 
55 


56 48 


3 12 


78837 


i5 
i5 


24 
24 


10288 


9 
9 


89712 


6 
5 


6 56 4o 


5 3 20 


9.78853 


10.21147 


9.89151 


10.10849 

10823 


10.10298 


9.89702 


56 


56 32 


3 28 


78869 


i5 


2Il3l 


89177 


24 


io3o7 


9 


89693 


4 


57 


56 24 


3 36 


78886 


16 


21114 


89203 


25 


10797 


io3i7 


9 


89683 


3 


58 


56 16 


3 44 


78902 


16 


21098 


89229 
89255 


25 


1077 1 


10327 


9 


89673 


2 


59 


56 8 


3 52 


78918 


16 


21082 


26 


10745 


10337 


10 


89663 


I 


60 


56 


4 


78934 


16 


21066 


89281 


26 

Diff. 


I07I9 


io347 


10 

Diff. 


89653 





M 


Hourp.M.JHourA.M.j 


Cosine. 


Diff. 


Secant. 


Cotangent 


Tangent. 


Cosecant. 


Sine. 



I5jr 



A 


A 




B 






B 


( 


C 


Seconds of time ,,,.--- 


1' 

2 
3 
I 


2- 

4 

7 

2 


3' 

6 
10 

4 


4- 

8 
i3 

5 


5' 

10 
16 
6 


6' 

12 

20 

7 


7- 

i4 

23 


Prop, parts of cols. < 







C 53F 







TABLE XXVIL 




fFage i£» 


5'. 


Log. 


Sines, Tangents, and Secants 




fr. 


38° 


A 


A 


B 


B 


C 


C 141^ 





IIourA.M. 
6 56 o 


Hour P.M. 


Sine. 


Dlfl*. 


Costfcaul. 


TaiigeiU. 


Diff. 




Cotaiigenl 


Secanl. 


Diff. Cosine. 


JVI 

60 


540 


9.78934 
78950 





10.21066 


9.89281 


10.10710 


IO.io347 


19.89653 


1 


55 52 


4 8 





aio5o 


89307 





io357 


' 89643 


^? 


2 


55 44 


4 16 


78967 


I 


2io33 


89333 


I 


10607 


10367 





89633 


58 


3 


55 36 


4 24 


78983 


I 


aioi7 


89359 
89385 


I 


■|o64i 


10376 




89624 


57 


4 
5 


55 28 


4 32 


78999 


I 
I 


aiooi 


3 


io6i5 


io386 




89614 


56 
55 


6 55 2o 


5 440 


9.79015 


io.ao985 


9.8941 1 


3 


10.10589 
io563 


10.10396 


9.89604 


6 


55 12 


4 48 


7903 1 


a 


30960 
ao95j 


89437 


3 


io4o6 




89594 


54 


7 


55 4 


4 56 


79047 


2 


89463 


3 


10537 


io4i6 




89584 


53 


8 


54 56 


5 4 


79063 


a 


20937 


89489 
89515 


3 


io5ii 


10426 




89574 


52 


.9 

lO 


54 48 


5 12 


79079 


a 


3092 1 


4 


10485 


io436 


3 


89504 


31 

5o 


6 54 4o 


5 5 20 


9.79095 


3 


10.20905 


9.89541 


4 


io.io45o 


10.10446 


3 


9.89554 


II 


54 32 


5 28 


791 11 


3 


20889 


89567 


5 


10433 


I0456 


3 


89544 


49 


1:2 


54 24. 


5 36 


79128 


3 


20872 


89593 


5 


10407 


I0466 


3 


89534 


48 


i3 


54 i6 


5 44 


79144 


3 


2o856 


89619 


6 


io38i 


10476 


3 


89524 


47 


14 
i5 


54 8 


5 52 


79160 


4 


20840 


89645 


6 
6 


io355 


10486 


3 


89514 


4h 
45 


G 54 o 


5 6 


9.79176 


4 


10.30824 


9.89671 


I0.I0320 

io3o5 


10.10496 


3 


9.89504 


i6 


53 52 


6 ff 


79192 


4 


20808 


89697 


7 


io5o5 


3 


89495 


44 


n 


53 44 


6 16 


79208 


5 


30792 


89723 


7 


10277 


io5i5 


3 


89485 


43 


i8 


53 36 


6 24 


79224 


5 


20776 


89749 


8 


I025l 


io525 


3 


89475 


42 


»9 

20 


53 28 


6 32 


79240 


5 

5 


30760 


89775 


8 
9 


10225 


10535 


3 

3 


89465 


4i 
4o 


6 53 20 


5 6 40 


9.79256 


10.20744 


9.89801 


IO.IOI99 


10.10545 


9.89455 


21 


53 12 


6 48 


79272 


6 


20728 


89827 


9 


10173 


io555 


4 


89445 


3o 


22 


53 4 


6 56 


79288 


6 


20712 


89853 


10 


IOI47 


io565 


4 


89435 


38 


23 


52 56 


7 4 


79304 


6 


20696 


89879 


10 


IOI2I 


10575 


4 


89425 


37 


24 
25 


52 48 


7 12 


79319 


6 

7 


20681 


89905 


10 


10095 


io585 


4 


89415 


3b 
35 


6 52 4o 


5 7^ 20 


9.79335 


10 . 2o665 


9.89931 


II 


10.10060 

ioo4o 


10.10595 


4 


9.89405 


96 


52 32 


7 28 


79351 


7 


20649 


89957 


II 


io6o5 


4 


89395 


M 


27 


52 24 


7 36 


79367 


7 


2o633 


89983 


12 


10017 


io6i5 


5 


S9385 


33 


28 


52 16 


744 


79383 


7 


20617 


90009 
90o3§ 


12 


09991 


10625 


5 


89375 


32 


'9 

3o 


52 8 


7 52 


79399 


8 
8 


20601 


i3 
i3 


09965 


io636 


5 


89364 


3i 
3c 


6 52 


5 8 


9.794'5 


io.2o585 


9.90061 


10.09939 


10.10646 


5 


9.89354 


:-»! 


5i 52 


8 8 


79431 


8 


20569 


90086 


i3 


09014 
09888 


10656 


b 


89344 


^2 


,.^2 


5i 44 


8 16 


79447 


8 


2o553 


90112 


i4 


10666 


5 


89334 


28 


y^ 


5i 36 


8 24 


79463 


9 


20537 


9oi38 


i4 


09862 


10676 


6 


89324 


27 


34 
•35 


5i 28 


8 32 


79478 


9 

9 


2o522 


90164 


i5 
i5 


09836 


10686 


6 
6 


89314 


2b 

25 


6 5i 20 


5 8 4o 


9.79494 


io.2o5o6 


9.90190 


10.09810 


10.10696 


9.89304 


Jb 


5i 12 


8 48 


79510 


10 


20490 


90216 


16 


09784 


10706 


6 89294 


24 


:^>7 


5i 4 


8 56 


79526 


10 


20474 


90242 


16 


09758 


10716 


6 89284 


23 


38 


5o 56 


9 4 


79542 


10 


20458 


90268 


16 


09732 


10726 


6 


89274 


32 


39 
4o 


5o 48 
6 5o 4o 


9 12 


79558 


10 
II 


20442 


90294 


17 
17 


09706 


10736 


7 
7 


89264 


21 

20 


5 9 20 


9.79573 


10.20427 


9.90320 


10.09680 


10.10746 


9.89254 


4i 


5o 32 


9 28 


79589 
79605 


II 


204 1 1 


90346 


18 


09654 


10756 


7 


89244 


'9 


42 


5o 24 


9 36 


II 


20395 


90371 


18 


09629 


10767 


7 


89233 


18 


43 


5o 16 


9 44 


79621 


II 


20379 


90397 


19 


09603 


10777 


7 


89223 


17 


44 
45 


5o 8 


9 52 


79636 


12 
12 


2o364 


90423 


19 
19 


09577 


10787 


7 
8 


89213 


16 

75 


6 5o 


5 10 


9.79652 


io.2o348 


9.90449 
90475 


10.09551 


10.10797 


9.89203 


46 


49 52 


10 8 


79668 


12 


20332 


20 


09525 


10807 


8 


89193 


i4 


47 


49 44 


10 16 


79684 


12 


2o3i6 


9o5oi 


20 


0949? 


108 1 7 


8 


89183 


i3 


48 


49 36 


10 24 


79699 


i3 


2o3oi 


90527 


21 


09473 


10827 


8 


89173 


12 


49 
5c) 


49 28 


10 32 


79715 


i3 
i3 


20285 


90553 


21 
22 


09447 


io838 


8 
8 


89162 


11 

10 


6 49 20 


5 10 4o 


9.79731 


10.20269 


9.90578 


10.09422 


10.10848 


9.8915s 


5i 


49 12 


10 48 


79746 


i4 


20254 


90604 


22 


09396 


io858 


9 


89142 


t 


52 


4q 4 


10 56 


79762 


i4 


302 38 


9o63o 


22 


09370 


10868 


9 


89132 


53 


48 56 


II 4 


79778 


i4 


30222 


9o656 


23 


09344 


10878 


9 


89122 


1 


54 
"55 


48 48 


II 12 


79793 


i4 
i5 


30207 


90682 


23 

24 


09318 


10888 


9 
9 


891 12 


6 
1 


6 48 4o 


5 II 20 


9.79809 


10.20191 


9.90708 


10.09292 


10.10899 


9.89101 


56 


48 32 


II 28 


79825 


i5 


30175 


90734 


24 


09266 


10909 


9 


89091 


4 


57 


48 24 


II 36 


79840 


i5 


3oi6o 


90759 

90785 


35 


09241 


10919 


10 


89081 


3 


58 


48 16 


II 44 


79856 


i5 


30 1 44 


25 


002 1 5 


10929 


10 


89071 


2 


^9 


48 8 


11 52 


79872 


16 


30128 


90811 


26 


09189 


10940 


10 


89060 


I 


6o 


48 


12 
Hour A.M. 


79887 


16 
Diff. 


201 13 


90837 


26 

Diff. 


09163 


10950 


10 


8905c 



M 


M 


Hour P.M. 


Cosino. 


Secant. 


Cotang-ent 


Tang^enl. 


CosecF.nt. 


Diff 


Sine. 



u«° 



A 


A 




B 






B 




C 


Seconds of time 


1' 

2 
3 
I 


2- 

4 
6 
3 


3- 

6 
10 

4 


4- 

8 
i3 
5 


5' 

10 
16 
6 


6» 

13 

'9 
8 


7- 

i4 
33 

9 




Prop parts of cola. * 
1 


IC 



C 51 



rage 234] 

6*'. 

3yp 



TABLE XXVII. 

Log. Sines, Tangents, and Secants. 
A A B B 



G'. 
C 140' 



M 

o 
I 

3 

4 

"'5 
6 

7 
8 

_9 
lo 
1 1 

12 

j3 
i4 
i5 

i? 
i8 

]9 

20 
21 
22 
23 

a4 

25 
26 

27 
28 

29 

3o 
3i 

33 
34 

35 
36 

37 
38 

39 

4o 

4i 
42 
43 
44 

45" 
46 

47 
48 

49 

5o 

5i 

52 

53 
54 

55 
56 

57 
58 

i 



Hour A.M. 



O 



48 
47 52 
47 44 
47 36 
47 28 



Hotirr.M. 



47 20 
47 12 
47 4 
46 56 
46 48 

46 4o 
46 32 
46 24 
46 16 
46 8 



46 o 
45 52 

45 44 
45 36 
45 28 



45 20 
45 12 
45 4 
44 56 
44 48 



44 4o 
44 32 
44 24 
44 i6| 
44 8 



44 o 

43 52 

43 44 
43 36 
43 28 



43 20 
43 12 
43 4 
42 56 
42 48 

42 4o 

42 32 
42 24 
42 16 
42 8 



42 o 
4i 52 
4i 44 
4i 36 
4i 28 



4 1 20 
4i 12 

4i 4 
4o 56 
40 48 



4o 4o 
4o 32 
4o 24 
4o 16 
4o 8 
4o o 



Hour P.M. 



2 o 
2 8 
2 16 

1 24 

2 32 



4o 
48 
56 

4 
12 



3 2Q 

3 28 
3 36 

3 44 
3 52 



4 o 
4 8 
4 16 
4 24 
4 32 



4c) 
48 
56 

4 
5 12 



D 20 

5 28 
5 36 
5 44 
5 52 



6 o 
6 8 
6 16 
6 24 
6 32 



6 40 
6 48 

6 56 

7 4 
7 12 



20 
28 
36 
44 

52 



8 o 
8 8 
8 16 
8 24 
8 32 



8 40 
8 48 
8 56 

4 
12 



9 
9 



9 

9 

9 

9 

9 
ao 



20 
28 
36 
44 

52 



Hour A.M. 



Sine. 

9.79887 
79903 

799 » 8 
79934 
79950 



9.79965 
79981 
79996 
80012 
80027 



Difl*. 



o 
o 
I 
I 
I 



9.80043 
8oo58 
80074 
8008 
8010 



9.80120 
801 36 
8oi5i 
80166 
80182 



9.80197 
802 1 3 
80228 

80244 
80259 



9.80274 
80290 
8o3o5 
8o32o 
8o336 



9.8035 I 
8o366 
8o382 
80397 
8o4i2 



9.80428 
80443 
8o458 
80473 
80489 

9.8o5o4 
8o5i9 

8o534 
8o55o 
8o565 



9.8o5«o 
80595 
80610 
80625 
8064 1 

9.80656 
8067 > 
80686 
80701 
807(6 



9.80731 
80746 
80762 

80777 
80792 

8o8c7 



3 
3 
3 
3 
4 



4 
4 
4 
5 
5 



5 
5 
6 
6 
6 



6 

7 
7 
7 
J7 
8 
8 
8 
8 

9 



Cosine. ID 



ff. 



Coseoanl. 

10.201 i3 
20097 
20082 
20066 
20o5o 



io.2oo35 
20019 
20004 
9988 

9973 



10. 



10. 



10. 



10. 



10. 



ID. 



10. 



10. 



10. 



10. 



9957 
9942 
9926 

9I95 



9880 
9864 
9849 
9834 
9818 



9803 
9787 
9772 

9756 
9741 



9726 
9710 
9695 
9680 
9664 



9649 
9634 
9618 
9603 
9588 



957a 
9557 
9542 
9527 
95 1 1 



9496 
9481 
9466 
9450 
9435 



9420 
94o5 
9390 
9375 
9359 



9344 
9329 

93i4 
9299 

9284 



9269 
9254 
9238 
9223 
9208 
9193 



Secant. 



Tangent. 



9.90837 
90863 
90889 

90914 
90940 



Dirr. 



Cotangent 



9.90966 
90992 



9 
9 

9 



9 
9 
9 
9 
9 



"9 
9 
9 
9 
9 



■9 
9 
9 
9 
9 



•9 
9 
9 
9 



■9 
9 
9 
9 



9 
9 
9 
9 
9 



•9 
9 
9 
9 
9 



9.9 



018 
043 
069 



095 
121 

1 47 
172 

198 



224 

25o 
276 
3oi 

327 



353 

379 
4o4 
43o 
456 



482 
5o7 
533 
559 

585 



610 
636 
662 
688 
7i3 



73c 
765 
791 
816 
842 



868 
893 

9'9i 
945 

971 



996 



92022 
92048 
92073 
92099 



9.92125 
92i5o 
92176 
92202 
92227 



9 92253 
92279 

92304 
92330 
92356 
92381 



o 
o 
I 
I 

2 
1 

3 
3 
3 
4 



4 
5 
5 
6 
6 



6 

7 

7 
8 

8 



9 
20 

20 

21 

21 



21 
22 
22 

23 
23 



24 
24 
24 

25 
25 

26 



CotangentjDiff. 



10.09163 
09137 
09111 
09086 
09060 



10.09034 
09008 
08982 
08957 
08931 



10.08905 
08879 
08853 
08828 
08802 



10.08776 
08750 
08724 
08699 
08673 



10.08647 
08621 
08596 
08570 
08544 



io.o85i8 
08493 
08467 
08441 
o84 i5 

10.08390 

o8364 
08338 
o83i2 
08287 



10.08261 
08235 
08209 

08184 
o8i58 



io.o8i32 
08(07 
08081 
o8o55 
08029 



10.08004 
07978 
07952 
07927 
07901 



10.07875 
07850 
07824 
07798 
07773 



10.07747 
07721 
07696 
07670 

07644 
07619 



Tangent. 



s 



C' 



10. 



10. 



10. 



10. 



10, 



10. 



iO, 



10. 



10, 



10. 



10. 



IO< 



ant. 



0950 
0960 
0970 
0980 
0991, I 

I 



Diff. 



001 
on 
022 
o32 
o42 



o52 
o63 
073 
o83 
094 



io4 
ii4 
125 
i35 
145 



1 56 
166 
176 
187 
197 



207 
218 
228 
239 
249 



259 
270 
280 
291 
3oi 



3l2 
322 

332 
343 
353 



3^4 
374 
385 
395 
406 



4i6 
427 
437 
448 
458 



469 

479 
490 

5oi 

5n 



522 

532 
543 
553 
564 
575 



Cosecant. 



o 
o 
o 
I 



Cosine. 



1 
I 
I 
a 

2 
2 
2 
2 
2 



3 
3 
3 
3 
3 



3 
4 
4 
4 
4 



4 
5 
5 
5 
5 



5 
5 
6 
6 
6 



6 
6 
6 

7 
7 



7 

7 

7 

7 
8 



8 
8 
8 
8 

9 



9 
9 
9 
9 
9 



10 
10 
ro 
10 
10 
10 



9.89050 
89040 
89030 
89020 
89009 



9.88999 
88989 
88978 
88968 
88958 



c .88948 

; 88937 
• 88927 

88917 
88906 

88896 

88886 
88875 
88865 
88855 



9.88844 
88834 
8S824 
888 1 3 
888o3 



9.88793 
88782 
88772 
88761 
88751 



9.88741 
88730 
88720 
88709 
88609 



9.88688 
88678 
88668 
88657 
88647 



1.88636 
88626 
886 1 5 
886o5 
88594 



1.88584 
88573 
88563 
88552 
88542 



.88531 
88521 
885 10 
88499 
88489 



.88478 
88468 
88457 

88447 
88436 
88425 



Diff. Sine. iM 



M 

6^ 

^9 
58 

56 



55 

54 
53 

52 

5ii 

5^ 

49 
48 

47 
46 

45 
44 
43 
42 
4i 



4o 
39 
38 

37 
36 



35 

34 
33 

32 

3ii 

3<) 

^? 

27 
26 

25 

24 

23 
22 
21 



20 

17 

_i6 

75 

i4 
i3 
12 
II 



10 

% 

7 
_6 

5 

4 
3 
2 
I 
o 



129^ 



A 


A 




B 






B 


C 


Seconds of time 


1- 

2 
3 

I 


%2' 

4 
6 
3 


3' 

6 
10 
4 


4' 

8 
i3 
5 


5* 

10 
16 

7 


6' 

12 

>9 
8 


7' 

i3 

23 

9 




?rop. parts of cols. * 


(■ 



ur 









TABLE XXVIL 




[I&g<>£S 


S', 


Log 


[. Sines, Tangents, and Secants. 


G 


40" 


A 




A 


B 


B 


t. C 139^ 


M 

o 


Hourik.m.l 


Honrp.M. 


Sine. 


Diff. 



Cosecant. 


Tane^nl. 


Diff. 



Cotangent 


Secant. 


Diff.' Cosine I 


6c 


6 4o 


5 20 c 


9.80807 


10.19193 


9.92381 


10.07610 
0759S 


10. II 575 





9.88425 


1 


39 52 


20 8 


80822 





19178 


92407 





II585 





88^15 


59 


9 


3944 


20 16 


Ro837 





19163 


92433 


I 


07567 


II 596 





884o4 


58 


3 


39 36 


20 24 


8o852 


I 


19148 


92458 


I 


07542 


11606 




88394 


5- 


4 
5 


39 28 


20 32 


80867 


I 


19133 


9^484 


2 
2 


07516 


11617 




88383 


56 
55 


6 39 20 


5 20 4o 


9.80882 


I 


10.191 '^ 


9.92510 


10.07490 
07465 


10. I 1628 




9.88372 


6 


39 12' 


20 48 


80897 


I 


19103 


92535 


3 


II638 




88362 


54 


7 


39 4 

38 56 


20 56 


80912 


2 


19088 


92561 


3 


07439 
07410 


II 649 




8835 1 


53 


8 


21 4 


80927 


2 


19073 


92587 


3 


11660 




88340 


52 


9 


38 40 


21 12 


80942'; 


2 
2 


19058 


92612 


4 
4 


07388 


1 1670 


2 
2 


8833o 


5. 

5o 


6 38 4o 


5 21 20 


9.80957 


10. 19043 


9.92638 


10.07362 


10.11681 


9 883i9 


1 1 


38 32 


21 28 


80972 


3 


19028 


92663 


5 


07337 


11692 


2 


883o8 


49 


12 


38 24 


21 36 


80987 


3 


19013 


991)89 
92715 


5 


0731 1 


1 1702 


2 


88298 
88287 


48 


i3 


38 16 


21 44 


81002 


3 


18998 


6 


07285 


Ii7i3 


2 


47 


i4 
i5 


38 8 


21 52 


81017 


3 


18983 


92740 


6 


07260 


1 1724 


3 

3 


88276 


46 
45 


6 38 


5 22 


9.81032 


4 


10.18968 


9.92766 


6 


10.07234 


10.11734 


9.88266 


i6 


37 52 


22 8 


81047 


4 


18953 


92792 


7 


07208 


II 745 


3 


88255 


44 


IT 


37 44 


22 16 


81061 


4 


18939 


92817 


7 


07183 


11756 


3 


88244 


43 


i8 


37 36 


22 24 


81076 


4 


18924 


92843 


8 


07157 


11766 


3 


88234 


42 


'9 

20 


37 28 


22 32 


81091 


5 

5 


18909 


92868 


8 
9 


07132 


1 1777 


3 


88223 


4i 
4o 


6 37 20 


5 22 4f> 


9.81106 


10.18894 


9.92894 


10.07106 


10.11788 


4 


9.88212 


21 


37 la 


22 48 


81121 


5 


18879 


92920 


9 


07080 


1 1799 


4 


88201 


^ 


22 


37 4 


22 56 


8ii36 


5 


18864 


92945 


9 


07055 


11809 


4 8819? 


23 


36 56 


23 4 


8ii5t 


6 


18849 


92971 


10 


07029 


1 1820 


4 


88180 


37 


24 
25 


36 48 


23 12 


81 166 


6 


1 8834 


92996 


10 
1 1 


07004 


ii83i 


4 


88169 


36 
35 


6 36 40 


5 23 20 


9.81180 


6 


10.18820 


9.9302? 


10.06978 


1U.11842 


4 


9.88 1 58 


26 


36 32 


23 28 


81 195 


6 


i88o5 


93048 


ji 


06952 


11 852 


5 


88 1 48 


34 


^7 


36 24 


23 36 


81210 


7 


18790 


93073 


\^ 


06927 


11863 


5 


88137 


33 


28 


36 16 


23 44 


81225 


7 


18775 


93099 


1I2 


06001 
06876 


II 874 


5 


88126 


32 


29 
3o 


36 8 


23 52 


81240 


7 
7 


18760 


93124 


12 
i3 


ii885 


5 


88ii5 


3i 
3o 


6 36 


5 24 


9.81254 


10.18746 


9.93150 


io.o685o 


10. 1 1895 


5 


9.88105 


3i 


35 52 


24 8 


81269 


8 


1 873 1 


93175 


i3 


06825 


1 1906 6 


88094 


^i 


32-* 


35 44 


24 16 


81284 


8 


18716 


93201 


i4 


06799 
06773 


11917 


6 


88o83 


2^ 


33 


35 36 


24 24 


81299 


8 


1 870 1 


93227 


i4 


1 1928 


6 


8807 i 


27 


34 
35 


35 28 


24 32 


8i3i4 


8 
9 


18686 


932.52 


14 


06748 


1 1939 


6\ 88c6i 


26 

25 


6 35 20 


5 24 40 


9.81328 


10.18672 


9.93278 


i5 


10.06722 


10.1:9491 6 


9.88o5r 


36 


35 12 


24 48 


81 343 


9 


18657 


933o3 


i5 


06697 


11960 


5 


88040 


24 


37 


35 4 


24 56 


8 1 358 


9 


18642 


93329 


16 


06671 


11971 


7 


88029 


93 


38 


34 56 


25 4 


8! 372 


9 


18628 


93354 


16 


06646 


11982 


7 


88018 


22 


39 
40 


34 48 


25 12 


81387 


10 
10 


i86i3 


93380 


17 
17 


06620 


U993 


7 


88007 


2i 
70 


6 34 40 


5 25 20 


9.8140a 


10.18598 


9.93406 


10.06594 


IO. 12004 


7 


9.87996 


4i 


34 32 


25 28 


8i4i7 


10 


i8583 


93431 


17 


06569 
06545 


I20l5 


7 


87985 


'9 


42 


34 24 


25 36 


8i43i 


10 


18569 


93457 


18 


12025 


8 


87975 


it 


43 


34 16 


25 44 


81446 


11 


18554 


93482 


18 


o65i8 


i2o36 


8 


87964 


17 


44 
45 


34 8 


25 52 


8i46i 


II 
II 


18539 


93508 


»9 
'9 


06492 


12047 


8 
8 


87953 


16 
i5 


6 34 


5 26 


9.81475 


10.18525 


9.93533 


10.06467 


io.i2o58 


9.87942 


46 


33 52 


26 8 


81490 


II 


i85io 


93559 


20 


0644 1 


12069 


8 ; 87931 


i4 


47, 


33 44 


26 16 


8i5o5 


12 


18495 
i848[ 


93584 


20 


o64i6 


12080 


8 , 87920 


i3 


48^ 


33 36 


26 24 


8i5i9 


12 


93610 


20 


06390 
00364 


12091 


9 i 87909 


12 


49 
5o 


33 28 


26 32 


8 1 534 


22 
12 


18466 


93636 


21 
21 


1 2 102 


9 
9 


; 87898 


II 
10 


6 33 20 


5 26 4o 


9.81549 


io.i845i 


9.93661 


f 0.06339 


IO.I2Il3 


19.87887 


5i 


33 12 


26 48 


8 1 563 


i3 


18437 


93687 


22 


o63i3 


12 I 23 


9' 87877 


9 


52 


33 4 


26 56 


81578 


i3 


18422 


93712 


22 


06288 


•i2i34 


9 


87866 


8 


53 


32 56 


27 4 


81592 


i3 


i84o8 


93738 


23 


06262 


i2i45| 10 


87855 


7 


54 
55 


32 48 


27 12 


81607 


i3 
i4 


18393 


93763 


23 


06237 


12 1 56' 10 


87844 


6 
■5 


6 32 40 


5 27 20 


9.81622 


10.18378 


9.93789 


23 


10.0621 1 


10.12167 


10 


9.87833 


56 


32 32 


27 28 


8 1 636 


i4 


18364 


93814 


24 


06186 


12 178 


10 


87822 


4 




32 24 


27 36 


8i65i 


i4 


18349 


93840 


24 


06160 


12189 


10 


878 1 I 


3 


58 


32 16 


27 44 


8i665 


r4 


18335 


93865 


25 


o6i35 


12200 


10 


87800 


2 


59 


32 8 


27 52 


81680 


i5 


i832o 


93891 


25 


06109 


12211 


II . 87789 
II ? 87778 


I 


60 
M 


3a 


28 


8169.1 


i5 
Diff. 


f83o6 


93916 


26 
Diff 


06084 


12222 





Hour P.M. 


|HourA.M. 


Cosine 


Secant. 


Cotangent 


TangenU 


Cosecant. 


Diff. Sine. 



100° 



B 



B 



C 



49* 



Seconds of lime 



Prop, parts of cols. < B 

( C 



2 
3 
I 



4 
6 
3 



3- 



6 

10 

4 



1 

i3 

5 



5« 



9 
16 

7 



6- 



II 

19 
8 



i3 
22 

V 



Page sail 
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TABLE XXVII 
Log. Sines, Tangenls, and Secants. " 
A A B B C C 138^ 


H 

3 

4 

t 
_? 

r3 
i4 

;5 

i6 
i8 

53 

=4 
i5 

:; 

39 

3o 
3i 

5i 
33 

3f 
-"■5 
36 
3? 
38 
39 
4o 
4i 
4i 
43 
44 
45 
46 
47 
48 

S[ 
5i 
53 
54 
^ 
56 
57 
58 


H«irA.>l 


Hour P.. 


Sine. 

9.8.694 

ei7"9 
8.733 

8.738 
81753 


Diff 


CoSMBIl.. 


T,.ta. 


l>,iT. 


Coumg™. 


S»;ai>t. 


Din: 


Cosine. 


M 

60 

ii 

57 

55 
54 
53 
53 
5, 

5o 

47 
46 
45 
44 
43 
43 
4. 
4o 

It 

37 
36 
3"5 
34 
33 
3i 
3. 
3;; 

36 

55 

34 

i3 

i 

le 
,5 

■ 4 

,3 
1 

6 
'5 

4 
3 

M 


6 33 . 
3i Si 

3i 44 
3i 36 
3j !8 
6 3i >o 
3i 11 
3i 4 
3o56 
3o48 


i8 8 
38 .6 

38 34 

38.31 


ic.i83o6 
18)91 
18377 
16363 
16148 


940,8 


° 


ro.o6o84 
d6o58 
o6o33 
06007 
05981 


'1113; 
11344 
13355 
11166 


3 


67745 
87734 


5 38 40 
i8 4B 

18 56 

19 4 

19 13 


8.796 
" -.5 

' Is 

>8 


ic. 18333 

■,fs 


9-p4o44 
94069 
94095 

SIS 


3 
3 
3 

4 


.0.05956 
0593, 
o5i.5 
o58Bo 
05854 


"l338( 
Il33, 


8770. 
87690 
87679 


6 3o 4o 
3o 3i 
3o i4 

3o i& 
30 & 


53930 
3918 

39 36 
1944 
3953 




10.IB16I 
18146 
18.33 
16118 

i8i'>3 


9.94.7, 

94'97 

94313 

94148 
94173 


4 
5 
5 
6 
6 


10.05839 
o58o3 
05776 
05751 
05737 


,0.13333 

13343 

13354 
13365 
11376 


9.87668 
B7657 
87646 
87635 
87634 


6 3o 01 

ii 


5S, 

3q 8 

3o 16 
3o34 
3o 33 


•■969 


6 


10.18089 

I6060 
.8045 
i8o3. 


9.94199 
94314 
94350 
94375 
9440. 


b 
7 

8 
8 


10.0570, 
05676 
o565o 
05635 
05599 


.0.11387 
13399 
ii4io 

13431 

.3433 


3 
3 
3 
4 


87601 
87590 
87579 
87568 


6.,,. 

29 II 

iS 4S 


5 3o4<. 
3o48 

30 56 
3i 4 

31 12 


,.8,983 

83036 

B304I 


■o.ifioi, 
18003 
.7988 
17974 
.7959 


9.94436 
94453 
94477 
94503 
94538 


9 
9 


10.05574 
o5548 
05533 
05497 
05471 


ip. 11443 

11454 
11465 
13476 
11487 


4 
4 
4 
4 
4 
5 
5 
5 
5 
5 


87546 
87535 
87514 
875,3 


6 j8 4o 

38 33 

iB 14 
a8 )6 
38 8 


5 3i 10 
■3i 18 
3i 36 
3i 44 
3i 5i 


9.83055 
83069 
83084 
8309B 

83rii 


6 


.0.17945 
,793. 
.7916 
17901 
17B88 


9.94554 
94579 
946u4 
9463. 
94655 


V, 


.0.05446 
o54ii 
05396 
05370 
05345 


•-,191 

13531 

11533 
11543 


9.8750, 
87490 
87479 

8746fi 
8745-/ 


6 36 
37 5, 
97 44 
17 36 
37 i8 

6 37 30 

17 n 
36 48 


33 8 
33 16 
33 14 
3a 3i 


9.83.36 
83.41 
S3r55 
83169 
83.84 


8 
6 


.0.17874 
17659 
.7845 
1783. 
17616 


9.9468, 
94706 
94733 
94757 
94783 


.3 

.4 
.4 

.4 


10.05319 
05394 
05368 
05343 
05317 


13566 
135,9 


b 
6 
6 
6 
6 
7 

7 
7 


9-87446 
87434 
87433 
87411 
8740. 

p;3^ 
87378 
87367 
87356 
87345 


5 33 4" 
33 48 
33 56 
33 4 
33 13 


9.83.9! 

83 3 3( 
83 340 

83355 


8 
9 
9 


.0.1 7801 

,7788 

17774 
.77C0 
'7745 


9.94808 
94834 
94859 
94884 
949'o 


.5 
.6 
16 

1? 


'o5i66 
o5.4, 
o5ii6 
05090 


13613 

13633 
13644 
11655 


6 i6 4o 
ia33 

36 34 

36 i6 
36 8 


33 38 
33 36 
33 4i 
33 51 


81397 

813T1 
83336 




10.. 7731 

17703 
.7689 
.7674 


9.94935 
9496, 

950.3 
95037 


,8 
18 
19 


io.o5o65 
05039 
o5o,4 
04988 
04963 


13678 
■>6fi9 
11713 


8 
8 
8 
8 
8 
9 
9 
9 
9 


9.87334 
87331 

873, T 
87300 
87388 


35 5j 
i5 44 
i5 36 
i5 38 


34 8 
34 16 
34 34 
34 33 


9,8334< 
83354 
83368 
83383 
33396 




.0..7660 
.7646 
i763i 
17618 
.7604 


9.951*3 
95088 
$5,, 3 


30 


.0.04938 

0486, 
04836 


.3734 
.3745 
73757 
11768 


?.87377 
87366 
87355 


j5 11 
35 4 
34 56 
34 48 


5 34 40 
34 4B 
34 56 

11, i 


9.83410 
83434 
83439 
63453 
81467 


10,17590 
.7561 


9.95190 
951.5 

95i4n 

95166 
9539. 


13 


.0.048,0 
04785 
04760 
04734 
04709 


.0.11779 
13791 
13S03 

118a! 


9 


9.87111 
87300 
87198 
87187 

8;,75 


6 34 40 
14 33 
i4 34 
34 i6 
34 8 
i4 


5 35 30 
35 38 
35 36 
35 44 

35 53 

36 


9,8,48, 

83533 
83537 
83551 


.3 


r7449 


9.953,7 

95343 
95368 
95393 

95418 
95444 


i3 
34 

34 
35 

a5 

35 


10.04683 
04656 
o463i 
04607 
04583 
04556 


13847 
.38:9 

.3670 


M 


387,64 

87,4. 
87130 


Hour P.M. 


HouTi.H. 


CMlne. 


Diff. 


S«B11I. 


CoWngen 


DM. 


T^Beot. 


c««- 


Si|_Si^_ 



Seconds of time 


!• 


2- 


3* 


4- 


5' 


6- 7" 


Prop. pwfc. <rf-ool». ? B 


3 


4 
6 

3 


5 
4 


7 
i3 
6 


9 

.6 

7 


19 31 

8 m 



12^ 



3 
? 

I I 

12 

i3 

!l 

i5 
i6 

•7 
i8 

11 

20 
?I 
22 

23 

24 

x5 

^7 
j8 

>9 
Jo 
3 1 
3j 
33 
34 

35 
36 

37 
38 
39 

4c) 
4f 

4a 
43 

45 

4& 

47 
48 

49 
5c) 
5i 

52 

53 

54 

55 
56 

57 

M 



TABLE XXVTI. 

Loot. Sines, Tangents, and Secants. 
A '^ A B B 



[Page 287 

G'. 
C 137° 



, — I — ■ 

Hour A.M., Hour P.M.] Sine. iDlff. 



6 24 

23 

23 

23 
53 

0~23 

23 
23 
22 
22 



o| 5 36 
5q 



22 
22 
22 
22 
22 



44 
36 
iS 

20i 

I2| 

4! 
56i 
481 

47.1 
321 

24 

i6 
8 



f> 22 
2^1 
21 
21 
21 



O 
52 

44 
36 
28 



21 
21 
ai 
20 
20 



20 
12 

4 
50 
48 



20 
20 
ao 
ao 
20 



40 

32 

24 

16 

8 



6 20 

19 
'9 
19 
»9 



o 

52 

44 
36 
28 



6 19 
'9 

18 



18 
18 
18 
18 
18 



20 
12 
4 
56 
48 

4o 

32 

24 

16 

8 



18 

n 
17 
17 
17 



o 

52 

44 
36 
28 



6 17 

17 

17 
16 

16 



16 
16 
16 
16 
16 
16 



20 
12 

4 
56 
48 

4o 

32 

24 

16 

8 

o 




36 8 
36 16 

36 24 
36 32 



36 4o 
36 48 

36 56 

37 4 

87 12 



37 20 
37 28 
37 36 

37 44 
37 52 



38 o 
38 8 
38 16 
38 24 
38 32 



38 40 
38 48 

38 56 

39 4 
39 12 



39 20 
39 28 
39 36 
39 44 
39 5u 



4o o 
40 8 
4o 16 
4o 24 
4o 32 



4o 4o 
40 48 
4o 56 
4i 4 
4i 12 



4 1 20 
4i 28 
4\ 36 
4i 44 
4i 52 



42 o 
42 8 
42 16 
42 24 
42 32 



42 4o 
42 48 

42 56 

43 4 
43 12 



43 20 
43 28 
43 36 
43 44 

43 52 

44 o 



Hour P.M. iHour A.M. 



.82551 
82565 
82579 
82593 
82607 



1.82621 
82635 
82649 
82663 
82677 



1.82691 
82705 
82719 
82733 

82747 



1.82761 
82775 
82788 
82802 
82816 



i.8283o 

82844 
82858 
82872 
82885 



.82899 
82913 
82927 
82941 
82955 



.82968 
82982 
82996 
83oio 
83o23 



i.83o37 
83o5i 
83o65 
88078 
88092 



i.83io6 
83 1 20 
83 1 33 

83r47 
83i6i 



I.83I74 
83 1 88 

83202 

832 1 5 
88229 



1.88242 
88256 
88270 
88288 
88297 



1.88810 
88824 
83338 
8835 1 
83365 
88878 



Cosine. 



o 
O 
O 
I 
I 



Cosecant. 



I 
I 

a 
a 
2 



2 
8 
3 
3 
8 



3 
4 
4 
4 

_4 

5 
5 
5 
5 
6 



6 
6 
6 
6 

7 



o 



Diff. 



10. 



10. 



ID. 



10. 



10. 



ID. 



10. 



10. 



10. 



ID. 



10. 



10. 



7449 

7485 
7421 
7407 
7898 



7879 
7865 
735 1 

7887 
7828 



7809 
7295 
7281 
7267 
7r53 



7289 
7225 
7212 
7198 
7184 



7170 
7i56 
7142 
7128 
7ii5 



7101 
7087 
7078 
7059 
7045 



7082 
7018 

7004 
6990 
6977 



6968 

6949 
6935 
6922 
6908 



6894 
6880 
6867 
6853 
6889 



6826 
6812 
6798 
6785 
6771 



6758 

6744 
6780 
6717 
6708 



6690 
6676 
6662 
6649 
6685 
6622 



Secant. 



Tanjjeni. 



Diff. 



9.954441 o 

95469 o 

95495 I 

95520 I 

95545 2 



9.95571 
95596 
95622 

95647 
95672 



9.95698 
95728 

9'>748 
95774 

9^799 



9.95825 
9585o 
95875 
95901 
95926 



9.95952 

9^977 
96002 

96028 

96053 



Colnuseiit 



a 
3 
8 
3 
4 



4 
5 
5 
5 
6 



6 

7 

7 
8 

8 



9 . 96078 
96104 
96129 
96155 
96180 



9.96205 
96281 
96256 
96281 
96307 



9.96882 
96857 
96383 
96408 
96433 



9.96459 
96484 
96510 
96585 
96560 



9.96586 
9661 1 
96686 
96662 
96687 



8 

9 

9 
o 

o 



10.04556 
o458i 
o45o5 
o448o 
04455 



10.04429 
o44«)4 
04378 
/04358 
04828 



io.o43()2 
04277 
04252 
04226 
04201 



10.04175 
o4i5o 
o4i25 
04099 
04074 



10.04048 
.:)4o28 
08998 
08972 
08947 



10.08922 
08896 
08871 
o3845 
08820 



7 

7 
8 

8 
9 

9 

9 
20 

20 

21 



9.967121 21 

96788' 22 

9^)763 1 22 

96788 22 

96814 28 



10.08795 
08769 

08744 
08710 
08695 



10.08668 
08648 
08617 
08592 
03567 



10. 0854 1 
o85i6 
08490 
o8465 
o844o 



10. 084 '4 
08889 

o3364 
08888 
08818 



9 . 96889 

96864 
96890 
96915 
96940 
96966 



Cotangent 



28 
24 
24 
25 

25 
25 



Diff. 



10.08288 
08262 
08287 
08212 
08186 



10.08161 
08186 
081 ro 
o3o85 
08060 
08084 



Tangent. 



Secant. Diff.. Cosine. 



10. 



10. 



10. 



10. 



10. 



10. 



10. 



10. 



10. 



10. 



10. 



10. 



2898 
2904 
2915 
2027 
8 



(02 

i3^ 



2950 
2961 
2972 
2984 
2995 



8007 
8018 

8o3o 

8o4i 
8o58 



8064 
8076 
8087 
8098 
81 10 



8121 
3i83 
8i45 
3i56 
8iei8 



8179 
8191 
8202 
8214 
8225 



8287 
8248 
8260 
8272 
3283 



3295 
38o6 
83i8 
383o 
384 1 



8358 
8865 
8876 
3888 
8400 



84ii 
3428 
8485 
8446 
3458 



8470 
8482 

8498 
35o5 
35^17 

3528 
3540 
8552 
8564 
3575 
3587 



Cosecant. 



o 19. 87 107 
o ' 87096 
o| 87065 
87078 
87062 



a 

2 



a 
2 
2 
3 
3^ 

8 
8 
3 
8 

_4 

4 
4 
4 
4 
5 



5 
5 
5 
5 
6 



6 
6 
6 
6 

7 



7 
7 
7 
7 

8 
8 
8 
8 
8 



9.87u5o 
87089 
87028 
87016 
87005 



9 . 86998 
86982 
86970 
86959 
86947 



9.86986 
86924 
86918 
86902 
86890 



.86879 
86867 
86855 

86844 
86882 



9.86821 
86809 
86798 
86786 
86775 



9.86768 
86752 
86740 
86728 
86717 



9.86705 
86694 
86682 
86670 
86659 



.86647 
86685 
86624 
86612 
86600 



9.86589 

86577 
86565 
86554 
86542 



9.8653o 
865 18 
865o7 
86495 
86483 



9 . 86472 
86460 
86448 
86486 
86425 
864i3 



Diff. Sine. 



M 

63 

58 
5-7 
561 

55 
54 
53 

52 

5i 

5u 

49 
48 

47 
46 

45 

44 
43 
42 
4r 

4o 

8( 

81 

87 
36 

35 

34 
33 
82 

iL 

3o 

2( 
2I 

27 
26 

25 

24 

23 
22 
21 

20 
|i 

li 

16 

i5 

14 
18 
12 
II 

10 

t 

7 
6 

"5 

4 
3 
3 
I 

o 

M 



132^ 



A 


A 




B 






B 




C 


Seconds of time 


1' 

2 

3 

I 


2- 

8 
6 
8 


3- 

5 

10 

4 


4' 

7 
i3 

6 


5- 

9. 
16 

7 


6' 

10 

19 
9 


7- 

la 
aa 
10 




Prop, parts of colg. * 

t 


r 

IC 



47 



TABLE XXVLL 
Lo?. Sines, Tangents, and Secants. 



SEifitKig nf tLiiie 


1' a- 


3- 


4- 


5" 


6- 


7" 




(A 


1 3 


1 


- 


fi 


in 


la 


fmf. puts of cob. 


» 


3 6 


9 


.3 


rfi 


„, 


91 


\ 


Ic 


3 3 


5 


6 


8 


9 


11 









TABLE XXVIL 




Vage 239 


f 


Log. Sines, Tangents, and Secants. 




G'. 


44 

o 


A 




A 


B 


B 


r 


C 135- 


HcurA.M. 


Hour P.M. 


Sine. 


Diflf. 




Cosecant. 


Tangfent. 


Diff. 



Cotangent 


Secant. 


Diff 


Cosine. 


M 

6.» 


680 


5 52 


9.84177 


io.i58a3 


9.98484 


io.oi5i6 


10.14307 





9.85693 


I 


7 52 


52 8 


84190 





i58io 


98509 





01491 


14319 





8568 1 


59 


2 


7 44 


52 16 


84203 





15707 
15784 


98534 


I 


01466 


1 433 1 





85669 


58 


3 


7 36 


52 24 


84216 


I 


98560 


I 


oi44o 


14343 




85657 


57 


4 
5 


7 28 


52 32 

5 52 4o 


84229 


I 
I 


1 577 1 


98585 


2 
2 


oi4i5 


14355 




85645 
9.85632 


56 
55 


6 7 20 


9.84a42 


IG.I5758 


9.98610 


10.01390 


IO.I4368 


6 


7 12 


52 48 


84255 


I 


15745 


98635 


3 


01 365 


i438o 




85620 


54 


7 


7 4 


52 56 


84269 


2 


1 5731 


98661 


3 


01339 


14392 




856o8 


53 


8 


6 56 


53 4 


84282 


2 


15718 


98686 


3 


oi3i4 


i44o4 


2 


85596 


52 


? 

10 


6 48 


53 12 


84295 


2 


1 5705 


9871 1 


4 
4 


01289 


14417 


2 

2 


85583 


5i 
5o 


6 6 40 


5 53 20 


9.84308 


2 


10.15692 


9.98737 


10.01263 


10.14429 


9 85571 


11 


6 32 


53 28 


8432! 


2 


. 15679 


98762 


5 


01 238 


1 4441 


2 


85559 


49 


12 


6 34 


53 36 


84334 


3 


15666 


98787 


5 


OI2l3 


14453 


2 


85547 


48 


.3 


6 16 


53 44 


84347 


3 


1 5653 


98812 


5 


01188 


14466 


3 


85534 


47 


r 


6 8 


53 52 


84360 


3 
3 


i564o 


98838 


6 
6 


01 162 


14478 


3 
3 


85522 


46 
45 


i5 


6 6 0' 5 54 


9.84373 


10. 15627 


9.98863 


10.01 i37 


10.14490 


9.85510 


i6 


5 52 


54 8 


84385 


3 


i56i5 


98888 


7 


01112 


i45o3 


3 


85407 


44 


17 


5 44 


54 16 


84398 


4 


i56o2 


98913 


7 


01087 


145 1 5 


4 


85485 


43 


i8 


5 36 


54 24 


844 i I 


4 


15589 


98939 


8 


01061 


14527 


4 


85473 


42 


'9 

20 


5 28 


54 32 


84424 
9.84437 


4 


15576 


98964 


8 
8 


oio36 


1 4540 


4 
4 


8546o 


4i 
4o 


6 5 20 


5 54 40 


4 


10. 1 5563 


9.98989 
99015 


lO.OIOI t 


10.14552 


9.85448 


21 


5 12 


54 48 


8445o 


5 


i555o 


9 00985 


14564 


4 


85436 


39 


22 


5 4 


54 56 


84463 


5 


15537 


99040 


9 


00960 


14577 


5 


85423 


38 


23 


4 56 


55 4 


84476 


5 


15524 


99065 


10 


00935 


V 14589 


5 


85411 


37 


24 
25 


4 48 


55 12 


84489 


5 
5 


i55ii 


99090 


10 


00910 


i46oi 


5 
5 


85399 


36 
35 


6 4 40 


5 55 20 


9.84502 


10.15498 


9.991 i6 


II 


10.00884 


10 i46i4 


9.85386 


26 


4 32 


55 28 


845 1 5 


6 


1 5485 


99141 


II 


00859 


14626 


5 


.85374 


34 


27 


4 24 


55 36 


84528 


6 


15472 


99166 


M 


00834 


14639 


6 


8536 1 


33 


2d 


4 16 


55 44 


84540 


6 


1 5460 


99191 


12 


00800 
0078J 


i465i 


6 


85349 


32 


29 

3o 


4 8 


55 52 


84553 


6 
6 


15447 


99217 


12 
l3 


14663 


6 
6 


85337 


3i 
3o 


6 4 


5 56 


9 84566 


10.15434 


9.99242 


10.C0758 


10.14676 


9.85324 


3i 


3 52 


56 8 


84579 


7 


15421 


99267 


i3 


00733 


14688 


6 


853 1 2 


It 


32 


3 44 


56 16 


84592 


7 


1 5408 


99293 


i3 


00707 


14701 


7 


85399 
85287 


33 


3 36 


56 24 


846o5 


7 


15395 


99318 


14 


G0682 


i47i3 


7 


27 


34 
35 


3 28 


56 32 


846 18 


7 
8 


1 5382 


99343 


i4 


00667 


14726 


7 

7 


85274 


26 

25 


6 3 20 


5 56 40 


9.84630 


10.15370 


9.99368 


i5 


io.oo632 


10.14738 


9.85262 


36 


3 12 


56 48 


84643 


8 


15357 


99394 


i5 


0060G 


:475o 


7 


8525o 


2(1 


37 


3 4 


56 56 


84656 


8 


15344 


99419 


16 


oo58i 


14763 


8 


85237 


23 


38 


2 56 


57 4 


84669 


8 


i533i 


99444 


16 


oo556 


14775 


8 


85225 


22 


39 

40 


2 48 


57 12 


84682 


8 


i53i8 


99469 


16 

17 


oo53i 


14788 


8 
8 


85212 


21 
20 


6 2 4o 


5 57 20 


9.«4694 


9 


io.i53o6 


9.99495 


io.oo5o5 


10. 14800 


9.85200 


4i 


2 32 


57 28 


84707 


9 


i52o3 

15280 


99520 


17 


oo48o 


i48i3 


8 


85 1 87 


10 


42 


2 24 


57 36 


84720 


9 


99545 


18 


00455 


14825 


9 


85175 


18 


43 


2 16 


5744 


84733 


9 


15267 


99570 


18 


oo43o 


14838 


9 


85i62 


'7 


44 
45 


2 8 


57 52 


84745 


9 

10 


15255 


99596 


'9 
»9 


oo4o4 


i485o 


9 
9 


85i5o 
9.85i37 


16 
i5 


620 


5 58 


9.84758 


10.15242 


9.99621 


10.00379 


10.14863 


46 


I 52 


58 8 


84771 


10 


15229 


99646 


»9 


oo354 


14875 


10 


85125 


i4 


il 


I 44 


58 16 


84784 


10 


i52i6 


99672 


20 


00328 


14888 


10 


85ir2 


i3 


48 


I 36 


56 24 


84796 


10 


1 5204 


99697 


20 


oo3o3 


14900 


10 


85 too 


12 


■49 
5o 


I 28 


58 32 


84809 


II 
II 


15191 


99722 


21 
21 


00278 


14913 


10 
10 


85087 
9.85074 


1 1 
10 


6 I 20 


5 58 40 


9.84822 


10.15178 


9-99747 


10.00253 


10.14996 


5i 


I 12 


58 48 


84835 


II 


i5i65 


99773 


21 


00227 


14938 


II 


85o62 


9 


52 


I 4 


58 56 


84847 


II 


i5i53 


99798 


22 


00202 


14951 


11 


85o49 


8 


53 


56 


59 4 


84860 


II 


i5i4o 


99823 


22 


00177 


14963 


II 


85o37 


7 


54 
55 


48 


59 12 


84873 


12 


i5f27 


99848 


23 
23 


OOl52 


14976 


II 

iT 


85o24 
o.85oi2 


6 
5 


6 4o 


5 59 20 


9.84885 


12 


io.i5ii5 


9.99874 


10.00126 


10.14988 


56 


32 


59 28 


84898 


12 


l5l02 


99899 


24 


OOIOI 


i5ooi 


12 


84999 


4 


37 


24 


59 36 


84911 


12 


i5cS9 


99924 


24 


00076 


i5oi4 


12 


84986 


3 


58 


iQ 


5944 


84923 


12 


i5o77 


99949 
99975 


24 


ooo5i 


1 5026 


12 84974 


2 


*>9 


8 


59 52 


84936 


i3 


i5o64 


. '? 


00025 


i5o39 


12 , 84961 


I 


60 
M 





600 


84949 


i3 
Diff. 


i5o5i 


10.00000 


25 


00000 


i5o5i 


12 

Diff 


84949 



M 


Hour P.M. 


Hotii Ajf. 


Cosine 


Secant. 


Cotangent 


Diff. 


Tangent. 


Cosecant. 

1 


Sine. 



134' 



A 


A 




B 




B 


C 


Seconds of timtf 


1' 


2* 

3 
6 
3 


3- 

5 

9 
5 


4« 

e 

i3 

1 6 


5' 

8 

16 

8 


6- 

10 

»9 
9_ 


7- 

II 
22 
II 




Prop, parts of cols. - 


\ C 


2 
3 
2 



C 45« 





s 

TABLE XXXII. 


_ 2 : ■ 




Variation of the Sun's Altitude in 


one 


minute from noon. 




* 

Lat. 


Declination of a different name 


from 


the Latitude. 


Lat 


(P 


r 


2* 


3° 


4** 


5° 


II 


70 
II 


8** 


9° 


i(y» 


IP 

II 


It 


n 


II 


// 


n 
28.1 


It 


II 


II 


II 


o« 








22.4 


18.7 


16.0 


i4.o 


12.4 


II. I 


10. 1 


0© 


I 








28.1 


22.4 


18.7 


16.0 


i4-o 


12.4 


II .2 


10. 1 


9.3 
8.6 


I 


2 






28.1 


22.4 


18.7 


16.0 


i4.o 


12.5 


II. 2 


10.2 


9.3 


2 


3 




28.1 


22.4 


18.7 


16.0 


i4.o 


12.5 


II. 2 


10.2 


8.6 


8.6 


8.0 


3 


4 

.. -. . 


28.1 


22.4 


18.7 


i6.o 


14.0 


12.5 
II. 2 


11 .2 


10.2 


9.3 


8.0 


7.4 


4 


2a.4 


18.7 


16.0 


i4-o 


12.5 


10.2 


9.3 


8.6 


8.0 


7.4 


7.0 


5 


6 


18.7 


16.0 


i4.o 


12.5 


II. 2 


10.2 


9.3 


8.6 


8.0 


7.5 


7.0 


6.6 


6 


7 


16.0 


i4-o 


12.4 


II. 2 


10.2 


9.3 


8.6 


8.0 


7.5 


7.0 


6.6 


6.2 


7 


8 


i4-o 


12.4 


II. 2 


10.2 


9.3 


8.6 


8.0 


7.5 


7.0 


6.6 


6.2 


5.9 


8 


9 


12.4 


II. 2 


10.2 


9.3 


8.6 


8.0 


7.5 
7.0 


7.0 


6.6 


6.2 


5.9 


5 6 


9 


lO 


II. 1 


10. 1 


li 


8.6 


8:0 


7.4 


6.6 


6.2 


5.9 


5.6 


5.3 


10 


II 


10. 1 


8!5 


8.0 


7.4 


7.0 


6.6 


6.2 


5.9 


5.6 


5.3 


5.1 


II 


12. 


t'.l 


7-9 


7.4 


7.0 


6.5 


6.2 


5.9 


5.6 


5.3 


5.0 


4.8 


12 


i3 


7-9 


7.4 


%1 


6.5 


6.2 


5.8 


5.6 


5.3 


5.0 


4.8 


4.6 


i3 


i4 


7-9 


7.4 


6.9 


6.2 


5.8 


5.5 


5.3 


5.0 


4.8 


4.6 


4.4 


i4 


i5 


7.3 


6.9 


6.5 


6.1 


5.8 


5.5 


5.3 


5.0 


4.8 


4.6 


4.4 


4.2 


i5 


i6 


6.8 


6.5 


6.1 


5.8 


5.5 


5.2 


5.0 


4.8 


4.6 


4.4 


4.2 


4.1 


16 


17 


6.4 


6.1 


5.8 


5.5 


5.2 


5.0 


4.8 


4.6 


4.4 


4.2 


4.1 


3!8 


17 


i8 


6.0 


5.7 


5.5 


5.2 


5.0 


4.8 


4.6 


4.4 


4.2 


4.1 


3.9 


18 


19 


5.7 


5.4 


5.2 


4.9 


4.7 


4.5 


4.4 


4.2 


4.0 


3.9 


3.8 


3.6 
3.5 


'9 


20 


5.4 


5.1 


4.9 


4.7 


4.5 


4.3 < 


4.2 


4.0 


3.9 


3.8 


3.6 


20 


21 


5.1 


4.9 


4.7 


4.5 


4.3 


4.2 


4.0 


3.9 


3.7 


3.6 


3.5 


3.4 


21 


22 


4.9 


4.7 


4.5 


4.3 


4.1 


4.0 


3.9 


3.7 


3.6 


3.5 


3.4 


3.3 


22 


23 


4.6 


4.4 


4.^ 


4.1 


4.0 


3.8 


3.7 


3.6 


3.5 


3.4 


3.3 


3.2- 


23 


24 


4.4 


4.2 


4.1 
.0 


3.9 
3.8 


3.8 


3.7 
3.5 


3.6 


3.5 


3.4 

3.2 


3.3 
3.1 


3.2 

3.1 


3.1 


'-4 

25 


25 


4.2 


4.1 


3.7 


3.4 


3.3 


3-0 


26 


4.0 


3.9 


3.6 


3.5 


3.4 


3.3 


3.2 


3.1 


3.0 


3.0 


11 


26 


27 


3.9 


3.7 


3.6 


3.5 


3.4 


3.3 


3.2 


3.1 


3.0 


l:t 


U 


27 


28 


3.7 


3.6 


3.5 


3.4 


3.3 


3.2 


3.1 


3.0 


1:1 


2.7 


28 


29 


3.5 


3.4 


3.3 


3.2 


3.1 


3.1 


3.0 


2.9 


2.8 


2.7 


2.6 


29 


3o 


3.4 


3.3 


3.2 


3.1 


3.0 


3.0 


\% 


2.8 


2.7 


2.7 


2.6 


2.5 


3o 


3i 


3.3 


3.2 


3.1 


3.0 


\-l 


l:t 


2.7 


2.6 


2.6 


2.5 


2.5 


3i 


32 


3.1 


3.1 


3.0 


2.9 


2.7 


2.6 


2.6 


2.5 


2.5 


2.4 


32 


33 


3.0 


l:t 


\% 


2.8 


2.7 


2.7 


2.6 


2.5 


2.5 


2.4 


2.4 


2.3 


33 


34 


2.9 


2.7 


2.6 


2.6 


2.5 


2.5 


2.4 


2.4 


2.3 


2.3 


34 


35 


2.8 


2.7 


2.7 


2.6 


2.5 


2.5 


2.4 


2.4 


2.3 


2.3 


2.2 


2.2 


35 


36 


2.7 


2.6 


2.6 


2.5 


2.5 


2.4 


2.4 


2.3 


2.3 


2.2 


2.2 


2.1 


36 


37 


2.6 


2.5 


2.5 


2.4 


2.4 


2.3 


2.3 


2.2 


2.2 


2.2 


2.1 


2.1 


37 


38 


2.5 


2.5 


2.4 


2.4 


2.3 


2.3 


2.2 


2.2 


2.1 


2.1 


2.1 


2.0 


38 


39 


2.4 

2.3 


2.4 


2.3 


2.3 


2.2 


2.2 


2.1 
2.1 


2.1 


2.1 


2.0 


2.0 


2.0 


39 


40 


2.3 


2.2 


2.2 


2.2 


2.1 


2.0 


2.0 


2.0 


'•9 


1.8 


4o 


4i 
42 


2.3 
2.2 


2.2 
2.1 


2.2 
2.1 


2.1 
2.1 


2.1 
2.0 


2.1 

2.0 


2.0 
2.0 


2.0 

1-9 


1-9 


1.9 

1.7 


\% 


4i 
42 


43 
44 


2.1 
2.0 


2.1 
2.0 


2.0 
2.0, 


2.0 
1.9 

\1 


2.0 
1.9 

1.8 


1.9 
1.9 


\% 


Vt 


1.8 

1.7 


1.7 

1-7 


43 

44 


45 


2.0 


1.9 


\l 


1.8 


1.8 


1.7 


1-7 


1.7 


1.7 


1.6 


45 


46 


\:t 


1.9 


1.8 


'•7 


1-7 


1-7 


1.7 


1.6 


1.6 


1.6 


46 


47 


1.8 


1.8 


1.7 


1.7 


1-7 


1.7 


1.6 


1.6 


1.6 


1.6 


1.6 


47 


48 


1.8 


1.7 


1.7 


1.7 


1.7 


1.6 


1.6 


1.6 


1.6 


1.6 


1.5 


1.5 


48 


49 


1.7 


».7 
1.6 


I 7 
1.6 


1.6 


1.6 


1.6 


1.6 


1.5 


1.5 


1.5 


1.5 


1.5 


49 


5o 


1.6 


1.6 


1.6 


1.5 


1.5 


1.5 


1.5 


1.5 


1.4 


1.4 


5o 


52 


1.5 


1.5 


1.5 


1.5 


1.5 


1.4 


1.4 


1.4 


1.4 


1.4 


1.4 


1.3 


52 


54 


1.4 


1.4 


1.4 


1.4 


1.4 


1.3 


1.3 


1.3 


1.3 


1.3 


1.3 


1.3 


54 


56 


1.3 


1.3 


1.3 


1.3 


1.3 


1.3 


1.2 


1.2 


1.2 


1.2 


1.2 


1.2 


56 


58 


1.2 


1.2 


1.2 


1.2 
I.I 


1.2 


1.2 


1.2 


1 .1 


I.I 


I.I 


I.I 


I.I 


58 


60 


I.I 


I.I 


I.I 


I.I 


I.I 


I.I 


I.I 


1.0 


1.0 


1.0 


1.0 


60 


62 


I.O 


1.0 


1.0 


1.0 


1.0 


1.0 


1.0 


1.0 


1.0 


1.0 


1.0 


0.9 • 


62 


64 
66' 


1.0 
0.8 


0.9 
0.0 

0.8 


0.0 
0.8 


0.9 
0.8 


0.9 
0.8 


0.0 
0.0 


0.9 
0.8 


0.8 


0.9 
0.8 


0.8 


0.9 
0.8 


0.9 
0.8 


64 


68 


0.8 


0.8 


0.8 


0.8 


0.8 


0.7 


0.7 


0.7 


68 


70 


0.7 


0.7 


0.7 


0.7 


0.7 


0.7 


0.7 


0.7 


0.7 


0.7 


0.7 


0.7 


70 




(f 


l** 


i2^ 


3" 


4*» 


5P 


^ 


70 


SP ^ l(P 


IP 





11 



P'««'240] TABLE XXXII. 

VaimtioQ of the Sun's Altitude in one minute from noon. 



Lat. 



I 
a 
3 

5 
6 

7 
8 

__9 

lO 

II 

12 

i3 
i4 



Declination of a different name from the Latitude. 



I5 
i6 

17 
i8 

'9 



20 
21 
22 

23 

!i 

25 

26 
27 
28 

19 
3o 
3i 

32 

33 
3^ 

35 
36 

37 
38 
39 

'4o 
4i 

42 

43 
44_ 

45 
46 

47 
48 

A9 
5o 

52 

54 
56 
58_ 

6o 

62 

64 
66 
68 
TO 



12^ 



It 



9.2 

8.5 

7.9 
7.4 
7.0 



13° 



// 



6.5 
6.2 
5.9 
5.6 
5.3 



5.0 
4.8 
4.6 

4.4 
4.2 



4.1 
3.9 
3.8 
3.7 
3.5 



3.4 
3.3 

3.2 

3.1 
3.0 



1 



2 
2 
2 7 
2.6 
2.6 

2.5 

2.4 

2.3 
2.3 
2.2 

2.2 
2.1 
2.0 
2.0 

.8 

.7 
_^ 
.6 
.6 
.5 
.5 
^ 

.4 
.3 
.2 
.2 
.1 

.0 
0.9 
0.9 
0.8 

0.7 
0-7 

12° 



8.5 

7.9 
7.4 
6.9 
6.5 



6.2 
5.8 
5.6 
5.3 
5.0 



4.8 
4.6 

4-4 
4.3 

4.1 



3.9 

3.8 
3.7 
3.5 
3.4 



3.3 

3.2 

3.1 
3.0 
2.9 



2.8 

2.7 
2.7 
2.6 

2.5 

2.4 

2.4 

2.3 
2.2 
2.2 

2.1 
2.1 
2.0 

•9 

.8 

.8 

•7 

.7 

T6" 

.6 

.5 

.5 

A_ 

.4 
.3 
.2 
.1 
.1 

.0 
0.9 
0.9 
0.0 

0.7 
o»7 

13° 



14^ 



// 



7.9 
7.4 
6.9 
6.5 
6.2 



5.8 
5.5 
5.3 
5.0 
4.8 



4.6 

4.4 
4.3 

4.1 
3.9 



3.8 

3.7 
3.5 

3.4 
3.3 



3.2 

3.1 
3.0 



2.7 
2.7 
2.6 
2.5 
2.4 

"2.4 
2.3 
2.2 
2.2 
2.1 

2.1 
2.0 
2.0 

•9 

.8 
.8 

.7 
.7 

Te" 
.5 
.5 
.4 

A 

.4 

.3 

.2 

.1 

.1 

.0 
0.9 
0.9 
0.8 

0.7 

0-7 
14° 



15^ 



n 



7.3 
6.9 
6.5 
6.1 
5.8 



5.5 
5.3 
5.0 
4.8 
4.6 



4.4 

4.2 

4.1 
3.8 



3.7 
3.5 

3.4 
3.3 

3.2 



3.1 
3.0 

1:1 

2.8 



2.7 
2.6 

2.5 

2.5 

2.4 

2.3 
2.2 
2.1 
2.1 

2.0 
2.0 
•9 

1 

.8 

.7 

•7 
.6 

.6 

.5 
.5 
.5 
.4 
j4_ 

.3 
.3 
.2 
.1 
. I 

.0 
0.9 
0.9 
0.8 
0.7 
0.6 

15°^ 



HjF 



n 



6.8 
6.5 
6.1 
5.8 
5.5 



5.2 

5.0 
4.8 
4.6 
4.4 



4.2 
4.1 

I't 
o .0 

3.7 



3.5 
3.4 
3.3 

3.2 

3.1 



3.0 

V.t 

2.8 

2.7 



2.6 
2.5 

2.5 

2.4 

2.3 

2.3 
2.2 
2.2 
2.1 
2.0 

2.0 

•9 

1 

.7 

.7 

.7 
.5 

-1^ 
.5 

.5 
.4 
.4 

A 
.3 

.3 
.2 
.1 
.0 

o 
0.9 
0.8 
0.8 
0.7 
0.6 

16° 



17° 18° 



n 



6.4 
6.1 
5.8 
5.5 

5.2 



5.0 
4.8 
4.6 

4.4 
4.2 



4.1 
3.9 
3.8 

3.7 
3.5 



3.4 
3.3 

3.2 

3.1 
3.0 



:t 



2 

2 

28 

2.7 

2.6 



// 



6.0 

5.7 
5.5 

5.2 

5.0 



4.8 
4.6 

4^4 
4.2 

4.1 



3.9 
3.8 
3.7 
3.5 
3.4 



3.3 

3.2 

3.1 
3.0 

2%9 
2.8 

2.7 

2.6 
2.5 



2.5 
2.5 

2.4 

2.3 
2.3 

2.2 
2.2 
2.1 
2.1 
2.0 

2.0 

•9 

.1 

.7 
.7 

.6 
.6 

.5 
.5 
.4 
.4 
.3 

"3 
.3 
.2 
.1 
.0 

.0 
0.9 
0.8 
0.8 
0.7 
0.6 



2.5 

2.4 

2.4 

2.3 
2.2 

2.2 
2.1 
2. 1 
2.0 
2.0 

•9 
•9 

.8 
.8 

•7 

.7 
.6 
.6 
.6 

.5 
.4 
.4 
.4 

A. 

.3 

.2 

.2 

.1 

.0 

.0 
0.9 
0.8 
0.8 
0.7 
0.6 



19^ 



If 



5.7 
5.4 

5.2 

4.9 

4.7 



4.5 

4.4 
4.2 
4.0 
3.9 



3.8 
3.6 
3.5 

3.4 
3.3 



3.2 

3.1 
3.0 
2.9 
2.9 



2.8 
2.7 
2.6 
2.6 

2.5 



17° 18° 



2.4 
2.4 
2.3 
2.2 
2.2 

2.1 
2.1 
2.0 
2.0 

9 



.8 
.8 

•7 
.6 
.6 
.5 

.5 

.4 
.4 
.4 

li. 

.3 

.2 

.1 

.1 

.0 

0.9 
0.9 
0.8 
0.8 
0.7 
0.6 

19° 



20^ 



ti 



5.4 
5.1 
4.9 

4.7 
4.5 



4.3 
4.2 
4.0 
3.9 
3.8 



3.6 
3.5 

3.4 
3.3 

3.2 



3.1 
3.0 
2.9 
2.9 
2.8 



2.7 
2.6 
2.6 

2.5 

2.4 



2.4 

2.3 
2.2 
2.2 
2.1 

2.1 
2.0 
2.0 

•9 

.8 
.8 

.8 

•7 
♦7 

.6 
.6 
.6 
.5 

A 

.4 

.4 

.4 

.3 

ll 

.3 

.2 

.1 

.1 

.0 

0.9 
0.0 
0.8 
0.8 
0.7 



20° 



21* 



// 



5.1 

4.7 
4.5 
4.3 



4.2 
4.0 
3.9 

3.7 
3.6 



3.5 
3.4 
3.3 

3.2 

3.1 



3.0 

2.8 
2.8 

2.7 



2.6 
2.6 

2.5 

2.4 
2.4 



2.3 
2.3 
2.2 
2.1 
2.1 

2.0 
2.0 

•9 
•9 
j9. 
.8 
.8 

.7 
.7 

.6 
.6 
.5 
.5 

.4 
.4 
.3 
.3 
J_ 

.3 
.2 
.1 
.1 
.0 

0.9 
0.0 
0.8 



o. 
o. 



7 
7 



22° 



// 



21* 



4.9 

4.7 
4.5 

4.3 

4.1 



4.0 
3.9 

3.7 
3.6 
3.5 



23° 



// 



4.6 

4-4 
4.3 

4.1 
4.0 



3.4 
3.3 

3.2 

3.1 
3.0 



.1 



2. 

2 

2.8 

2.7 
2.6 



2.6 

2.5 

2.4 
2.4 

2.3 



2.3 
2.2 
2.1 
2.1 

2.0 

2.0 
2.0 

9 
•9 

.8 

.7 
.7 
.7 

6 
.5 
.5 
.5 
•4_ 

.4 
.4 
.3 
.3 

_ll 
.2 

.2 

.1 

.0 

.0 

0.9 
0.9 
0.8 
0.7 



22° 



3.8 
3.7 
3.6 
3.5 
3.4 



3.3 

3.2 

3.1 
3.0 
2.9 



2.8 
2.8 
2.7 
2.6 
2.6 



2.5 

2.4 
2.4 

2.3 
2.3 



2.2 
2.1 
2.1 
2.1 

a.o 

2.0 
•9 



.7 

•7 

.7 
.6 

.6 
.5 
.5 
.4 

.4 
.3 
.3 
.3 
.2 

.2 
.1 
.1 
.0 
.0 

0.9 
0.9 
0.8 
0.7 



23° 



24* 



ft 

"4 

4 

4 

3 

_3 

3 
3, 



4 
2 



9 
8^ 

7 
6 



3.5 
3.4 
3.3 



3.2 

3.1 
3.0 
2.9 
2.8 



2.8 
2.7 
2.6 

2.5 
2.5 



2.4 

2.4 

2.3 
2.3 
2.2 



2.2 
2.1 
2.1 
2.0 
2.0 

:t 

.8 

.7 
.7 
.6 

.6 
_^ 

.5 
.5 
.5 
.4 
J_ 

.4 
.3 
.3 
.3 
.2 

.2 
.1 

.1 
.0 
.0 

0.9 
0.8 
0.8 



Lat. 

I 

2 

3 
_4 

5 
6 

7 
8 

_9_ 

10 
II 
12 
i3 

24 

1 5' 
16 

17 
18 

-12. 
20 
21 
22 

23 

li. 

25 

26 

27 
28 

?9_ 

3o 

3i 

32 

33 

34_ 

35 
36 

37 
38 

39 

40 

4i 
42 
43 
44_ 

45 
46 

47 
48 

49 

5o 

52 

54 
56 

60 
62 

64 
66 
68 
70 



2^ 





^ 
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Variation of tke Sun's Altitude in 


one minute from noon. 




Lat. 




Declination 


of the same name 


as the Latitude. 




Lat. 


0** 


i« 


2° 


3° 


4^ 


5^ 


6** 

II 


7° 


8° 


^ 


10° 


IP 


// 


// 


II 


II 


n 
28.1 


II 


II 


II 


II 


It 


oo 








22.4 


18.7 


16.0 


i4'0 


12.4 


II. I 


10. 1 


oo 


I 












28.0 


22.4 


[8.6 


16.0 


13.9 


12.4 


II. I 


I 


2 




1 

I 








28.0 


22.3 


18.6 


i5 9 
18.5 


i3.9 


12.3 


2 


3 




' 




• 






27.9 


22.3 


i5.8 


i3.8 


3 


4 


28.1 










-.— —- 






27.8 


22.2 


18.5 


i5.8 


4 


5 


22.4 


2^.0 










27.7 


22.1 


18.4 


5 


6 


18.7 


22.4 


28.0 
















27.6 


22.0 


6 


7 


16.0 


18.6 


22.3 


27.9 
22.3 
















27.4 


7 


8 


i4.o 


16.0 


18.6 


27.8 
















8 


9 


12.4 


13.9 


i5.9 


18.5 


22.2 


27.7 














9 


lO 


II. I 


12.4 


13.9 

12.3 


i5.8 


18.5 


22.1 


27.6 












10 


II 


10. 1 


II. I 


i3.8 


i5.8 


18.4 


22.0 


27.4 










II 


12 


9.2 


10. 1 


II. I 


12.3 


i3.8 


i5.7 


18.3 


21 .9 


27.3 








12 


i3 


8.5 


9.2 


10.0 


II .0 


12.2 


i3.7 


i5.6 


18.2 


21.7 


27.1 






i3 


i4 


7.9 
7.3 


8.5 


9.2 


lO.O 


10.9 
9-9 


12. 1 


i3.6 


i5.5 


18.0 


21.6 


26.9 




i4 


i5 


7.8 


8.4 


9-' 


10.9 


12. 1 


i3.5 


i5.4 


17.9 

i5.3 


21.4 


26.7 


i5 


1 i6 


6.8 


7.3 


7.8 


8.4 


9.1 


9.8 


10.8 


12.0 


i3.4 


17.8 


21.3 


16 


17 


6.4 


6.8 


7.2 


7.8 


8.3 


9.0 


9.8 


10.7 


II .9 


i3.3 


l5.2 


17.6 


17 


i8 


6.0 


6.4 


6.8 


7.2 


7.7 


8.3 


8.9 


9-7 


10.6 


1 1. 8 


l3.2 


i5.o 


18 


«9 


5.7 


6.0 


6.3 


6.7 


7.2 


7.6 


«.2 


8.9 


9.6 


10.6 


II. 7 


i3.i 


19 


20 


5.4 


5.7 


6.0 


6.3 


6.7 


7.1 


7.6 


8.1 


8.8 


0.5 
8.7 


10.5 


1 1. 6 


20 


21 


5.1 


5.4 


5.6 


5.9 


6.3 


6.6 


7.0 


7.5 


8.1 


ti 

0.0 


10.4 


21 


22 


4.9 


5.1 


5.3 


5.6 


5.9 


6.2 


6.6 


7.0 


7.5 


8.0 


li 


22 


23 


4.6 


4.8 


5.0 


5.3 


5.5 


5.8 


6.1 


6.5 


6.9 


7.4 


U 


23 


24 


4.4 
4.2 


4.6 


4.8 


5.0 


5.2 


5.5 


5.8 


6.1 

5.7 


6.4 


6.8 


7.8 
7.2 


24 


25 


4^4 


4.6 


4.7 


5.0 


5.2 


5.4 


6.0 


6.4 


6.8 


25 


26 


4.0 


4.2 


4.3 


4.5 


4.7 


4.9 


5.1 


5.4 


5.7 


6.0 


6.3 


6.7 


26 


27 


3.9 


4.0 


4.1 


4.3 


4.5 


4.? 


4.9 


5.1 


5.3 


5.6 


5.9 


6.2 


27 


28 


3.7 


3.8 


4.0 


4.1 


4.3 


4 4 


4.6 


4.8 


5.0 


5.3 


5.5 


5.8 


28 


29 


3.5 


3.7 


3.8 


3.9 


4.1 


4.2 


4.4 


4.6 


4.7 


5.0 


5.2 


5.5 


29 


3o 


3.4 


3.5 


3.6 


3.7 


3.0 


4.0 


4.2 


4.3 


4.5 


4.7 


4.9 


5.1 


3o 


3i 


3.3 


3.4 


3.5 


3.6 


3.7 


3.8 


4.0 


4.1 


4.3 


4.4 


4.6 


4.8 


3i 


32 


3.1 


3.2 


3.3 


3.4 


3.5 


3.7 


3.8 


3.9 


4.1 


4.2 


4^4 


4.6 


32 


33 


3.0 


3.1 


3.2 


3.3 


3.4 


3.5 


3.6 


3.7 


3.9 


4.0 


4.2 


4.3 


33 


34 


2.9 


3.0 


3.1 


3.2 


3.2 


3.3 


3.4 


3.6 


3.7 


3.8 


3.9 


4.1 


34 


35 


2.8 


l:t 


3.0 


3.0 


3.1 


3.2 


3.3 


3.4 


3.5 


3.6 


3.7 


3.9 


35 


36 


2.7 


2.8 


2.9 


3.0 


3.1 


3.2 


3.3 


3.4 


3.5 


3.6 


3.7 


36 


37 


2.6 


2.7 


2.7 


2.8 


2.9 


V.t 


3.0 


3.1 


3.2 


3.3 


3.4 


3.5 


37 


38 


2.5 


2.6 


2.6 


2.7 


2.8 


2.9 


3.0 


3.0 


3.2 


3.2 


3.3 


38 


39 


2.4 


2.5 


2.5 


2.6 


2.7 


2.7 


2.8 


2.9 


2.9 


3.0 


3.1 


3.2 


39 


40 


2.3 


2.4 


2.4 


2.5 


2.6 


2.6 


2.7 


2.7 


2.8 


l:t 


3.0 


3..0 


40 


4i 


2.3 


2.3 


2.4 


2.4 


2.5 


2.5 


2.6 


2.6 


2.7 


2.8 


2.9 


4i 


42 


2.2 


2.2 


2.3 


2.3 


2.4 


2.4 


2.5 


2.5 


2.6 


2.6 


2.7 


2.8 


42 


43 


2.1 


2.1 


2.2 


2.2 


2.3 


2.3 


2.4 


2.4 


2.5 


2.5 


2.6 


2.7 


43 


44 


2.0 


2.1 


2.1 


2.1 


2.2 


2.2 


2.3 


i.3 


2.4 


2.4 


2.5 


2.5 


44 


45 


2.0 


2.0 


2.0 


2.1 


2.1 


2.2 


2.2 


2.2 


2.3 


2.3 


2.4 


2.4 


45 


46 


\:t 


1.9 


2.0 


2.0 


2.0 


2.1 


2.1 


2.2 


2.2 


2.2 


2.3 


2.3 


46 


47 


1.9 


\l 


1-9 


2.0 


2.0 


2.0 


2.1 


2.1 


2.1 


2.2 


2.2 


47 


48 


1.8 


1.8 


I.O 


'•? 


\:t 


2.0 


2.0 


2.0 


2.1 


2.. I 


2.1 


48 


.' 49 


1.7 


1.7 


1.8 


1.8 


1.8 


1 .9 


'•9 
1.8 


1.9 


2.0 


2.0 
1.9 


2.1 


49 


5o 


1.6 


1-7 


1.7 


1.7 


1.8 


1.8 


1.8 


1.9 


\:t 


2.0 


5o 


52 


1.5 


1.6 


1.6 


1.6 


1.6 


1.6 


1.7 


1-7 


1.7 


1.8 


1.8 


52 


54 


1.4 


1.4 


1.5 


1.5 


1.5 


1.5 


1.5 


1.6 


1.6 


1.6 


1.6 


1.7 


54 


56 


1.3 


1.3 


1.4 


1.4 


1.4 


1.4 


1.4 


1.4 


1.5 


1.5 


1.5 


1.5 


56 


58 


1.2 


1.2 


1.3 


1.3 


1.3 


1.3 


1.3 


1.3 


1.3 


1.4 


1.4 


1.4 


58 


60 


i.i 


I.I 


1.2 


1.2 


1.2 


1.2 


1.2 


1 .2 


1.2 


1 .2 


1.3 


1.3 


60 


62 


I.O 


I.O 


I.I 


I.I 


I.I 


I.I 


I.I 


1 .1 


I.I 


I.I 


1.2 


1.2 


62 


64 


I.O 


I.O 


I.O 


I.O 


I.O 


I.O 


I.O 


I.O 


I.O 


I.O 


I.O 


I.I 


64 


66 
68 


0.9 
0.0 


0.9 
0.8 


0.9 
0.8 


o!8 


0.0 
0.8 


0.0 


0.9 
0.8 


0.9 
0.8 


0.9 
0.8 


0.9 
0.8 


0.9 
0.0 
0.8 


I.O 

0.8 


66 
68 


70 


0.7 


0.7 


0.7 


0.7 


0.7 


0.7 


0.7 


0.7 


0.8 


0.8 


70 




(P 


1« 


2» 


a" 


4° 


5«> 


6** 


70 


8° 


^ 


10* 


IP 
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TABLE XXXIL 










1 


Variation of the 


Sun*8 Altitude 


in one minute from noon. 


Lat. 




Declination of the same name as 


the L4UittuU, 


Lai. 

0° 


12° 

9. a 


ly 


14*^ 


15^ 


ie° 


17° 


18° 


19° 

II 

5.7 


20° 


21° 


22° 


23° 


24° 


8.5 


/; 


n 


// 
6.8 


II 


II 


5.4 


II 


II 


// 


s'A 


7.3 


6.4 


6.0 


5.1 


4.9 


4.6 


4^4 


I 


10. 1 


9. a 


7.8 


7.3 


6.8 


6.4 


6.0 


5.7 


5.4 


5.T 


4.8 


4.6 


I 


a 


11. 1 


10. 


9. a 


8.4 


7.8 


7-2 


6.8 


6.3 


6.0 


5.6 


5.3 


5.0 


4.8 


a 


3 


ia.3 


II. 


10. 


9.1 


8.4 


7.8 


7.2 


6.7 


6.3 


e.t 


5.6 


5.3 


5.0 


3 


4 

5 


i3.8 


la.a 


10.9 


9-9 


9-1 


8.3 


7.7 


7. a 


6.7 


5.9 


5.5 


5.2 


4 
5 


i5.7 


i3.7 


la.i 


10.9 


9.8 


0.0 


8.3 


7.6 


7.1 


6.6 


6. a 


5.8 


5.5 


6 


18.3 


i5.6 


i3.6 


la.i 


10.8 


9.8 


8.9 


8. a 


7.6 


7.0 


6.6 


6.1 


5.8 


6 


7 


ai.o 
37.5 


18. a 


i5.5 


i3.5 


la.o 


10.7 


9-7 


8.9 


8.1 


7-5 


7.0 


6.5 


6.1 


7 


8 


ai.7 


18.0 


i5.4 


i3.4 


Is!? 


10.6 


9.6 


8.8 


8.1 


7.5 


6.9 


6.4 


8 


_9 

lO 




a7.i 


ai.6 


17.9 


i5.3 
17.8 


II. 8 


10.6 


9.5 


8.7 


8.0 


7.4 


6.8 
7.3 


9 
10 






a6.9 


ai.4 


i5.a 


l3.2 


II. 7 


10.5 


9.5 


8.6 


l\l 


II 








a6.7 


ai.3 


17.6 


i5.o 


i3.i 


II. 6 


10.4 


9-4 


7.8 


II 


la 










a6.5 


ai.i 


17.5 


14.9 
17.3 


i3.o 


II. 5 


10.3 


9.3 


8.4 


12 


i3 












a6.a 


20.9 


i4.8 


ia.8 


II. 3 


10. 1 


9.2 


i3 


i4 
i5 














26.0 


ao.7 


17. 1 


14.6 


12.7 


II. 2 


10. 


i4 
i5 














a5.7 


20.4 


16.9 


i4.4 


ia.5 


II. I 


i6 


26.5 
















a5.4 


ao.a 


16.7 


i4.3 


12.4 


16 


17 


21. 1 


a6.a 
















a5.i 


ao.o 


16.5 


i4.i 


17 


i8 


17.5 


ao.o 
17.5 


a6.o 
















24.8 


19.7 


16.3 


18 


'9 

20 


14.9 


ao.7 


a5.7 


a5.4 














a4.5 


19.5 


21. 
20 


i3.o 


i4.8 


17. 1 


ao.4 














24. a 


ai 


II. 5 


ia.8 


14.6 


16.9 


ao.a 


a5.i 
















21 


aa 


10.3 


11. 3 


ia.7 


14.4 


16.7 


ao.o 


a4.8 








/ 






22 


23 


1:4 


10. 1 


II. a 


ia.5 


14.3 


16.5 


19.7 


a4.5 












23 


24 

25 


9.a 


10. 


II. I 


ia.4 


i4.i 


16.3 


19.5 
16. 1 


24.2 










24 

25 


7.7 


8.3 


9.0 


n 


10.9 
9.8 


ia.2 


13.9 


lo.^a 
15.9 
i3.5 


a3.8 








26 


7-1 


7.6 


8. a 


10.8 


la.i 


13.7 


18.9 
i5.6 


a3.5 






26 


a7 


6.6 


7.0 


7.5 


8.T 


8.8 


2:5 


10.6 


10.5 


18.6 


aS.i 


' 


27 


a8 


6. a 


6.5 


7.0 


7.4 


8.0 


8!6 


II. 7 


i3.3 


i5.4 


18.3 


aa.7 


a8 


29 
3o" 


5.7 


6.1 


6.4 


6.9 


7.3 


7.9 


9.4 


10.3 


II. 5 


i3.i 


iS.i 


18.0 


29 
3o 


5.4 


5.7 


6.0 


6.4 


6.8 


7. a 


7.8 


8.4 


11 


10. 1 


11.3 


12.8 


14. g 
la.o 


3i 


5.1 


5.3 


5.6 


5.9 


6.3 


6.7 


7.1 


7.7 


?:? 


10.0 


II. I 


3i 


32 


4.8 


5.0 


5. a 


5.5 


5.8 


6.a 


6.5 


7.0 


7.5 


8.9 


0.8 

8.7 


10.9 


32 


33 


4.5 


4.7 


4.9 


5.1 


5.4 


5.7 


6.1 


6.4 


6.9 
6.3 


7.4 


8.0 


8!6 


33 


34 
35 


4.3 


4.4 


41.6 


4.8 


5.1 

4.7 


5.3 


5.6 


5.9 


6.8 


7.3 


7.8 


34 
35 


4.0 


4. a 


4.4 


4.5 


5.0 


5. a 


5.5 


5.8 


6. a 


6.6 


7-' 


7.7 


36 


3.8 


4.0 


4.1 


4.3 


4.5 


4.7 


4.9 
4.6 


5.1 


5.4 


5.7 


6.1 


6.5 


7.0 


36 


37 


3.6 


3.8 


3.9 


4.0 


4.2 


4.4 


4.8 


5.0 


5.3 


5.6 


6.0 


6.4 


37 


38 


3.4 


3.6 


3.? 


3.8 


4'0 


4.1 


4.3 


4.5 


4.7 


n 

4.3 


5. a 


5.5 


5.8 


38 


39 
40 


3.3 


3.4 


3.5 


3.6 


3.8 


3.9 
3.7 


4.0 


4. a 


4.4 
4.1 


4.8 


5.1 


5.4 


39 
40 


3.1 


3. a 


3.3 


3.4 


3.6 


3.8 


4.0 


4.5 


4.7 


5.0 


4i 


3.0 


3.1 


3. a 


3.3 


3.4 


3.5 


3.6 


3.7 


3.0 


4.0 


4.2 


4.4 


4.6 


4i 


4a 


2.9 


a. 9 
a. 8 


3.0 


3.1 


3.2 


3.3 


3.4 


3.5 


3.7 


3.8 


4.0 


4.1 


4.3 


4a 


43 


2.7 


a. 9 


3.0 


3.0 


3.1 


3. a 


3.3 


3.5 


3.6 


3.7 


3.9 


4.0 


43 


44 

45 


2.6 


a. 7 


a. 7 


a. 8 


a. 9 


3.0 


3.1 


3. a 


3.3 


3.4 

3. a 


3.5 


3.6 


3.8 


44 
45 


a. 5 


2.6 


a.6 


a. 7 


a. 8 


a. 8 


U 


3.0 


3.1 


3.3 


3.4 


3.5 


46 


a.4 


2.4 


a. 5 


2.6 


a.6 


2.7 


a.8 


l:t 


3.0 


3.1 


3.2 


3.3 


46 


47 


a. 3 


a. 3 


2.4 


2.4 


a. 5 


2.6 


a.6 


2.7 


a.9 


It 


3.0 


3.1 


47 


48 


a. 2 


2. a. 


a. 3 


2.3 


2.4 


2.4 


a. 5 


2.6 


2.6 


2.7 


2.9 


3.0 


48 


49 
5o 


2.1 


a. I 


a. a 


2. a 


a. 3 


2.3 


2.4 


2.4 

2.a 


2.5 


2.6 
2.4 


a.6 


2.7 


a.8 


49 
5o 


2.0 


a.o 


a. I 


a. I 


a. a 


a. a 


a.3 


2.4 


a.5 


a.6 


a.6 


52 


1.8 


1.9 


1-9 


\l 


a.o 


a.o 


a. I 


2.1 


2.1 


2. a 


a. a 


a.3 


a.4 


5a 


54 


1-7 


1.7 


1.7 


1.8 


1.8 


1.9 


1.9 


1.9 
1.8 


a.o 


a.o 


2.1 


a. I 


54 


56 


1.5 


1.6 


1.6 


1.6 


1.6 


1-7 


1^7 


1.7 


1.8 


1.8 


1.9 


1.9 


56 


58 
6o~ 


1.4 


1.4 


1.5 


1.5 


1.5 


1.5 


1.5 


1.6 
1.4 


1.6 


1.6 


1.6 


1.7 


1.7 


58 
60 


1.3 


1.3 


1.3 


1.3 


1.4 


1.4 


1.4 


1.4 


1.5 


1.5 


1.5 


1.5 


62 


I. a 


I. a 


1.2 


I. a 


I. a 


I. a 


1.3 


1.3 


1.3 


1.3 


1.3 


1.3 


1.4 


6a 


64 


I.I 


I.I 


I.I 


I.I 


I.I 


I.I 


1. 1 


1.2 


1.2 


I. a 


I. a 


1.2 


I. a 


64 


66 


I.O 


I.O 


I.O 


I.O 


I.O 


I.O 


1.0 


I.O 


I.O 


I.I 


I.I 


i.i 


i.i 


66 


68 


0.9 


0.8 


0.9 


0.9 


0.0 

0.8 


0.8 


0.8 


0.0 
0.8 


0.8 


0.8 


0.8 


I.O 


I.O 


68 


70 


0.8 


0.8 


0.8 


0.8 


0.9 


70 


ly 


W 


15« 


ie« vp 


18° 


19° 


20° 


21° 


22° 


asp 


2r 






t 
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To reduce the numbers of Table XXXII to other given intervals of time 

from noon. 


Time from Noon, 


s. 

o 

I 

2 

3 
4 
5 

6 

7 
8 

9 

lO 

II 

12 

i3 

i4 
i5 
i6 

'7 

i8 

19 
20 

21 

22 

23 

24 

25 

26 

^7 
28 

29 

3o 
3i 
3j 
33 

34 
35 

36 

37 
38 

39 
4o 

4i 

42 
43 
44 
45 
46 

i ^'^ 
48 

t 

5i 

52 

53 

54 
55 
56 

57 
58 

59 


(y 


1' 


^ 


3' 


4! 


25.0 
25.2 
25.3 
25.5 

25.7 
25.8 


& 


T 


& 


9f 


i(y 


ir 


IS' 


s. 



I 
2 

3 

4 
5 

6 

7 
8 

9 
10 

II 

12 
i3 

i4 
i5 
16 

17 
18 

19 
20 

21 

22 » 

23 

24 

25 

26 

27 
28 
29 i 

'3o"i 
3i 1 

32 

33 

34 
35 

36 

.37 

38 

39 
40 

4i 

42 

43 

44 
45 
46 
47 
48 

t 

5i 

52 

53 

54 
55 
56 

57 
58 

59 


0.0 
0.0 
0.0 
0.0 
0.0 
0.0 


1.0 
1.0 
I.I 
I.I 
1. 1 
1.2 


4.0 
4.1 
4.1 
4.2 
4.3 
4.3 


9.0 

9-1 

9-2 
9.3 

9.5 


16.0 
16. 1 
16.3 
16.4 
16.5 
16.7 


36. 
36.2 

36.4 
36.6 
36.8 
37.0 


49.0 
49.2 

49.5 
49.7 

49.9 
5o.2 

5o.4 
5o.6 
50.9 
5i.i 

5i.4 
5i.6 


64. 
64.3 
64.5 
64.8 
65.1 
65.3 

65.6 
65-9 
66.1 

66.4 
66.7 
67.0 


81.0 
81.3 
81.6 
81.9 
82.2 
82.5 

82.8 
83.1 

83.4 
83.7 
84.0 
84.3 

84.6 

84.9 
85.3 
85.6 
85.9 
86.2 


100. 
100.3 
100.7 

lOI.O 

IOI.3 
101.7 


121. 

121. 4 
121.7 
122.1 
122.5 
122.9 


144.0 

144.4 
144.8 
145.2 
145.6 
I46.0 


0.0 
0.0 
0.0 
0.0 
0.0 
0.0 


1.2 
1.2 
1.3 
1.3 
1.4 

1.4 


4.4 
4.5 
4.6 
4.6 

4.7 
4.^ 

4.8 

5.0 
5.1 
5.1 

5.2 

5.3 
5.4 
5.4 
5.5 
5.6 

5.7 


9.6 

9-Z 
9.8 

9-9 

10. 

10. 1 

10.2 
10.3 
10.5 
10.6 

10.7 
10.8 


16.8 
16.9 
17. 1 

17.2 

17-4 

17.5 

17.6 

17.8 

17.9 
18. 1 

18.2 

18.3 


26.0 
26.2 

26.4 
26.5 
26.7 
26.9 


37.2 

37.4 
37.6 
37.8 
38. 
38.2 


102.0 
102.3 
102.7 
io3.o 

io3.4 
io3.7 


123.2 

123.6 
124.0 

124.3 

124.7 

125. I 


146.4 
146.8 

147.2 
147.6 
i48.o 

148.4 


0.0 
0.0 

o.i 

O.I 
O.I 

0.1 


1.4 
1.5 
1.5 
1.6 
1.6 
1.6 


27.0 
27.2 
27.4 
27.6 
27.7 
27.9 


38.4 
38.6 
38-9 
39.1 
39.3 
39.5 


5: .8 

52.1 

52.3 
52.6 
52.8 
53.0 


67.2 
67.5 
67.8 
68.1 
68.3 
68.6 


104.0 

104.4 

104.7 
io5.i 

io5.4 
io5.7 


125.4 
125.8 
126.2 
126.6 
126.9 
127.3 


i48.8 
149.2 

149.7 
i5o.i 

i5o.5 

i5o.9 


0.1 

O.I 

0.1 

O.I 
O.I 

0.1 


1.7 

1.7 
1.8 

1.8 

1-9 
'•9 


10.9 

11. 

11. 1 

11. 2 

11. 3 
11.4 


18.5 
18.6 
18.8 
18.9 
19. 1 
19.2 


28.1 
28.3 
28.4 
28.6 
28.8 
29.0 


39.7 
39.9 
40.1 
40.3 
4o.5 
40.7 


53.3 
53.5 
53.8 
54.0 
54.3 
54.5 


68.8 
69.2 
69.4 
69.7 
70.0 
70.3 


86.5 

86.8 

87.1 

87.4 

87.7 
88.0 


106.1 

106.4 
106.8 
107. 1 
107.5 
107.8 


127.7 
128.1 
128.4 
128.8 
129.2 
129.6 


i5i.3 
i5i .7 

l52.1 

i52.5 
i52.9 
i53.3 


0.2 
0.2 
0.2 
0.2 
0.2 
0.2 


2.0 
2.0 
2.1 
2.1 
2.2 
2.2 


5.8 
5.8 

6.0 
6.1 
6.2 


1 1. 6 

11. 7 
11.8 
11.9 
12.0 
12. 1 


19.4 
19.5 

19.7 
19.8 
20.0 
20.1 


29.2 
29.3 
29.5 
29.7 
29.9 
3o.i 


4i.o 

4l.2 

4i.4 
4i.6 
4i.8 
42.0 


54.8 
55.0 
55.3 
55.5 
55.8 
56. 

56.2 
56.5 
56.8 
57.0 
57.3 
57.5 


70.6 
70.8 
71. 1 
11.4 

72.0 


88.4 
88.7 
89.0 
89.3 
89.6 
89.9 


108.2 
108.5 
108.9 
109.2 
109.6 
109.9 


i3o.o 
i3o.3 
i3o.7 
i3i.i 
i3i.5 
i3i.9 


i53.8 
i54.2 
i54.6 
i55.o 

i55.4 
i55.8 


0.2 

0.3 

0.3 
0.3 
0.3 
0.3 


2.2 

2.3 

2.4 
2.4 

2.5 
2.5 


6.2 
6.3 

6.4 
6.5 
6.6 
6.7 


12.2 
12.4 
12.5 
12.6 

12.7 

12.8 


20.2 
20.4 
20.6 
20.7 
20.9 
21.0 

21.2 
21.3 
21.5 
21.6 
21.8 
21.9 


3o.2 

3o.4 
3o.6 
3o.8 
3i.o 

3l.2 


42.2 
42.5 
42.7 
42.9 
43.1 
43.3 


72.2 
72.5 
72.8 
73.1 
73.4 
73.7 


90.2 
90.6 
90.9 
91 .2 
91.5 
91.8 

92.2 
92.5 
92.8 
93.1 

93.4 
93.8 


110.2 
110.6 

III.O 

1II.3 

ni.7 
112.0 


l32.2 

i32.6 
i33.o 
i33.4 
i33.8 
i34.2 


i56.2 
i56.7 
157. 1 
157.5 

157.9 
i58.3 


0.4 

0.4 
0.4 
0.4 
0.4 
0.5 


2.6 
2.6 

2.7 
2.7 

2.8 
2.8 


6.8 
6.8 
6.9 
7.0 

7.1 

7.2 


i3.o 
i3.i 

l3.2 

i3.3 
i3.4 
i3.6 


3i.4 
3i.5 
3i.7 
31.9 

32.1 

32.3 


43.6 
43.8 
44.0 
44.2 
44 A 
44.1 


57.8 
58. 
58.3 
58.5 
58.8 
59.0 

59.3 
59.5 
59.8 
60.1 
60.3 
60.6 


74.0 
74.3 
74.5 
74.8 
75.1 
75.4 


112. 4 

112. 7 
ii3.i 

113.4 
ii3.8 

n4.i 


i34.6 
i34.9 
i35.3 

i35.7 
i36.i 
i36.5 


i58.8 
159.2 
159.6 
160.0 

160.4 
160.9 


0.5 
0.5 
0.5 
0.6 
0.6 
0.6 


2.9 

3.0 
3.1 
3.1 

3.2 


7.3 
7.4 
7.5 
7.6 

7.7 
7-7 


i3.7 
i3.8 
i3.9 

i4.i 
14.2 
14.3 


22.1 
22.2 

22.4 
22.6 
22.7 
22.9 


32.5 
32.7 
32.9 
33.1 
33.3 
33.4 


44.9 
45.1 

45.3 

45.6 

45.8 

46. 


75.7 
76.0 
76.3 
76.6 
76.9 
77.1 


94.1 

94.4 

94.7 
95.1 

95.4 
95.7 
96.0 
96.4 
96.7 
9*7.0 
97.4 
97.7 
98.0 
98.3 

98.7 
99.0 
99.3 
99-7 


II4.5 
114.8 

ll5.2 

ii5.6 


i36.9 
137.3 

137.7 
i38.i 
i38.5 
i38.8 


161.3 
161 .7 
162. 1 
162.6 
i63.o 
i63.4 


0.6 
0.7 
7 

7 
0.8 
0.8 

0.8 
0.8 
0.9 
0.9 
0.9 

I.O 


3.2 

3.3 
3.4 
3.4 
3.5 
3.5 


7.8 

8.0 
8.1 
8.2 
8.3 


14.4 
i4.6 

14.7 
i4.8 

i5.o 

i5.i 

l5.2 

i5.3 
i5.5 
i5.6 
i5.7 
i5.9 


23.0 

23.2 

23.4 
23.5 
23.7 
23.8 

24.0 
24.2 
24.3 
24.5 

24.7 
14.8 


33.6 
33.8 
34.0 
34.2 

34.4 
34.6 


46.2 
46.5 

46.7 
46.9 
47-2 

47.4 


60.8 
61. 1 

61.4 
61.6 
61 .9 
62.1 


77.4 

77.7 
78.0 
78.3 
78.6 
78.9 


116.6 
iiT 
.17.4 

117.7 
118.1 

118.4 


.139.2 
139.6 
i4o.o 

i4o.4 
i4o.8 
i4i 2 


i63.8 
164.3 

164.7 
i65.i 
i65.6 
166.0 


3.6 

3.7 

3.7 
3.8 

3.9 


8.4 
8.5 
8.6 

8.7 
8.8 
8.9 

7f 


34.8 
35.0 
35.2 

35.4 
35.6 
35.8 


47.6 
47.8 
48.1 
48.3 
48.5 
48.8 


62.4 
62.7 
62.9 
63.2 
63.5 
63.7 


79.2 
79.5 
79.8 
80.1 

80.4 
80.7 


118.8 
119.2 
119. 5 
119.0 
120.3 
120.6 


141.6 
142.0 

142.4 
142.8 
143.2 
143.6 


166.4 
166.8 
167.3 

167.7 
168. 1 
168.6 


(y 


1' 


^ 


4' 


S' 


& 


7' 


9 


y 


10 


11' 


w 
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Min- 
utes. 


Subtract 


Sec- 
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M. 8. 




S. 




8. 




M. S. 




S. 




5. 


I 


9.9 


I 


0.2 


I 


0.0 


I 


9.8 


I 


0.2 


I 


0.0 


2 


19.7 


2 


0.3 


2 


0.0 


2 


19.7 


2 


0.3 


2 


D.O 


3 


29.6 


3 


0.5 


3 


0.0 


3 


29.5 


3 


0.5 


3 


0.0 


4 


39.4 


4 


0.7 


4 


0.0 


4 


39.3 


4 


0.7 


4 


0.0 


5 


49.3 


5 


0.8 


5 


0.0 


5 


49.1 


5 


0.8 


5 


0.0 


6 


59.1 


6 


I.O 


6 


0.0 


6 


59.0 


6 


1.0 


6 


0.0 


7 


I 9.0 


7 


1.2 


7 


0.0 


7 


I 8.8 


7 


1 .1 


7 


0.0 


8 


I 18.9 


8 


1.3 


8 


0.0 


8 


I 18.6 


8 


1.3 


8 


0.0 


9 


I 28.7 


9 


1.5 


9 


0.0 


9 


I 28.5 


9 


1.5 


9 


0.0 


lO 


I 38.6 


10 


1.6 


10 


0.0 


10 


I 38.3 


10 


1.6 


10 


0.0 


11 


I 48.4 


II 


1.8 


II 
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II 
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II 
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II 
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12 
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12 
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12 


0.0 
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i3 


2 8.1 


i3 


2.1 


i3 


0.0 


i3 
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i3 
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i3 
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i4 
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i4 
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i4 
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i4 
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i4 


0.0 


i5 


2 27.8 


i5 
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i5 
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i5 
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i5 
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i5 
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24 
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28 
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28 
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29 
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3o 
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32 


5.3 


32 
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36 
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37 
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37 
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37 
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38 
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38 
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• 


39 
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39 
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39 
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39 


O.I 






4o 
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4o 
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40 
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4i 
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4i 
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4i 
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4i 
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O.I 
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MIDDLE LATITUDE SAILING 



BY GUNTER. 

ist The extent fi-om the distance 215, to the departui-e 167, on the lino of nunihurSj 
will reach from the radius 90°, to the course 50° 58' on the line of sines. 

2dly. The extent from nidius 90°, to the comi)lement of the coui-se 39° 02^ on the 
line of sines, will reach from the distance 215, to the difference of latitude 135.4, ou 
the line of numhers. 

3dly. The extent from the complement of the middle latitude 41° 37', to the 
radius 90°, on the line of sines, will reach from the departure 167, to the difference of 
lon|(itude 251.5, on the line of numbei-s. 

BY INSPECTION. 

As in Case V. Plane Sailing, find the course by seeking in Table IL till against the 
distance, in its column, is found the given departure in one of the following columns, 
adjoining to which, in the other column, will be the difference of latitude, which if 
greater than the departure, the course will be at the top, but if less the course will be 
found at the bottom. Then take the middle latitude asa coui'se,and find the departui'e 
in the column of difference of latitude, against which, in the distimce column, will be 
found the difference of longitude. 

Thus the distance 215, and the departure 167, ar«* found nearly to correspond to a 
course of 51 degrees, and a difference of latitude of 135.3 ; then with the middle latitude 
48°, as a course, I enter the table, and seek for the departure 167, in the latitude 
colutmi ; the distance corresponding 250 is the difference of longitude nearly. 

In all the preceding examples, we have used the middle latitude, without any 
correction, in computing the difference of longitude ; but when absolute accuracy is 
required, this latitude must be corrected. We have given in the following table the 
value of this correction in the most common cases. It requires no particular explana- 
tion : one example will serve to show its use. Suppose, therefore, tiie two latitudes 
\o be 40° and 60°. Here the middle latitude is 50°, and the difference of latitude 20° ; 
the tabular correction con*esponding to these numbers is 57' ; adding this to 50°, we 
get the corrected middle latitude 50° 57', which is to be used instead of 50°, when 
great accuracy is requu*ed. We have inserted in the notes at the bottom of the pages, 
in the preceding examples, the values of this correction, but have not introduced it 
into tlie calculations, because it is generally unnecessary on account of its smallness. 

TABLE. 



This Table contains the correction, in minutes, to be added to the Middle Latitude to 

obtain the corrected Middle Latitude. 


Mid. 
Lat. 

o 

15 

18 
21 

24 

ao 

40 
45 
50 

55 • 

58 
60 


Difference of Latitude. 


Mid. 
Lat. 


1° 






















2° 


3° 

2 

1 
1 

I 

1 
1 

1 
1 

1 

1 
2 
2 

2 
2 
2 


4° 

3 
3 
2 

2 
2 
2 

2 
2 
2 


5° 

5 
4 
4 

3 
3 
3 

3 
3 

4 


6° 

7 
6 
5 

5 
5 
4 

5 
5 
5 

6 
6 
6 

7 
7 

8 


7° 

/ 

9 

8 
7 

7 
6 
6 

6 
6 

7 

8 
8 
9 

9 
10 
11 

12 
13 
14 


8° 

12 

10 
9 

9 

8 
8 

8 
8 
9 

10 
11 
11 

12 
13 
14 

15 
16 

18 


9° 

15 
13 
12 

11 
10 
10 

10 
11 
11 

13 
14 
14 

15 
16 

18 

19 
21 
23 


10° 

18 
16 
15 

14 
13 
12 

13 
13 
14 

16 
17 

18 

19 
20 
22 

24 
26 
29 


12° 

/ 

26 
23 
21 

20 
18 
18 

18 
19 
20 

22 
24 

26 

27 

29 
32 

34 
38 
42 


14° 

» 

36 
32 
29 

27 

25 
24 

25 
26 

28 

31 
33 
35 

37 
40 
43 

47 
52 

58 


16° 
f 

47 
41 
37 

35 
32 
32 

32 
34 
36 

40 
43 
46 

49 
52 
57 

62 
68 
76 


18° 

59 
52 
47 

44 
41 
40 

41 
43 
46 

51 
55 

58 

62 
67 
72 

79 

88 
98 


20° 

/ 

72 
64 

58 

54 
50 
49 

50 
53 
57 

63 
68 
72 

77 
83 
90 

99 
110 
124 


o 

15 

18 
21 


24 

30 
35 

40 
45 
50 


3 
3 
3 

3 
3 
4 


4 
4 
4 

5 
5 
5 


55 
58 
60 


62 
64 


62 
66 


68 
70 
72 









2 
2 
3 


4 
4 
5 


6 
6 

7 


8 

9 

10 


68 
70 
72 


This Table is to be entered at the top with the difference of the two latitudes, and at 
the side with the middle latitude ; under the former, and opposite to the latter, is the 
correction, in mmutes, to be added to the middle latitude, to obtain the corrected 
middle latitude. 
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LOGARITHMS. 



In order to abbreviate tlie tedious operations of multiplication and division y^uh large 
liiinil)er8, a series of nuiiiliers, called Logarithms, was invented by Lord Napie:, fiaron 
of March inston in Scotland, and published in Edinburgh in 1614; by means of which 
tlie openition of multiplication may l)e perfonned by addition, and division by bubtrac- 
tion ; numbers may be involved to any power by simple multiplication, ana tAie root 
of any |)ower extracted by sunple division. 

in Table XXVI. are given the logarithms of all numbers from 1 to 9999 ; to each 
one must be prefixed aji index, with a period or dot to separate it from tlie otner part, 
as ui decimal fractious; the numbers from 1 to 100 are published in that table witli 
their indictn^ ; but from 100 to 9999 the index is left out for tlie sake of brevity ; but it 
may lie 8up]>lied by this general rule, viz. The index of the logarithm of any integer or 
mixed number is always one less than the number of integral pUices in the natural number. 
Thus the uidex of tne log;u*ithm of any number (integral or mixed), betweer ?0 and 
100, is 1 ; froru 100 to 1000, it is 2 ; from 1000 to 10000 is 3, &c. ; the method of foiduig 
the logaritluws from this table will be evident from the following examples. 

To find the logarithm of any number less than 100. 

Rule. Enter the fii-st page of the table, and opposite the given number will be 
(bund tlie logarithm with its index prefixed. 

Thus opposite 71 is 1.85 12(3, which is its logarithm. 

To find the logarithm of any number between 100 and 1000. 

Rule. Find the given number in the lefl-htmd column of the table of logarithms, 
and in!me<)JHtely under in the next colunm is a number, to which must be prefixed 
the number 2 as an iiulsx (because the number consists of three places of figures) and 
you will have the sought logarithm. 

Thus, if the logarithm of 149 was required ; this number being found in the left- 
hand colunm, against it, in the column marked at the top (or bottom), is found 17319 
to which prefix'uig the index 2, we have the logarithm of 149 ==2.17319. 

To find the logarithm of any number between 1000 and 10000. 

Rule. Fuid thethi*ee left-hand figures of the given number, in the left-hand colunm 
of the tJible of logiu'ithms, opposite to which, in the column that is mai'ked at the top 
(or l»ottom) with the fourtli figure, is to be found the sought logarithm; to whicn must 
lie pi*efixe(I tlie index 3, liecause the number contains four places of figures. 

Tlius, if the togiu'ithm of 1495 was required ; opposite to 149, and in the columr 
marked 5 at the top (or bottom), is 17464, to which prefix the index 3, and we have the 
sought logai'ithm, 3.17464. 

To find the logarithm of any number above 10000. 

Rule. Find the three first figures of the given number in the left-hand column of 
'Jie tabic, uiid th*e fourth figure at the top or bottom, and take out the corrtispondinc 
number as m tne preceding rule; take also tlie difference between this logarithm and 
Jie next greater, and iiiulti))ly it by the given number exclusive of the four first figures; 
eross off at the right hand of the product as many figures as you had figures of the 
/iven number to multiply by ; then add the remauiing left-hand figures of this product 
to the logarithm taken from tlie table, and to tlie smn prefix an index equal to one I ~ 
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LOGARITHMS 29 

than ibe kiumber of integral figures in the given number, and you will have the sought 
logaritiui:. To facilitate the calculation of these proportional paits, several small talnea 
are placed in the margin, which give the correction coiTesponding to the difference D, 
and to xhejyVi figure of the proposed number. The use of these tables will be seen in 
the fbllowmg examples. 

Thus, if the logarithm of 14957 was required ; opposite to 149, and under 5, is 17464 , 
the difference between tliis and tlie next greater number, 17493, is 29, the difierence D ; 
tliis multiplied by 7 (the last figure of the given number) gives 203 ; crossing off the 
right-hand figure leaves 20.3 or 20 to be added to 17464, which makes 17484 ; to this 
prefixing the index 4, we have the sought logai'ithm, 4.17484. This correction, 20 
may also be found by inspection in the small table in the margin, marked at the top 
with D =:29, and opposite to theji/th figm-e of the number, namely 7, at the side ; the 
corresponding number is the correction, 20. 

Again, if the logarithm of 1495738 was required ; the logarithm corresponding to 
149 at the lefl, and 5 at the top, is, as in the last example, 17464 ; the difierence between 
this and the next greater is 09; multiplying this by 738 (which is equal to the given 
number, excluding die four first figures) gives 21402 ; crossing off the three ri^ht-hand 
figures of this product (because the number 738 consists of tlu^e figures), we nave the 
correction 21 to be added to 17464 ; and the index to be prefixed is 6, because the 
gven number consists of 7 places of figui'^s ; therefore the sought logarithm is 6.17485. 
This correction, 21, may be found as above, by means of tlie marginal table, marked at 
the top with Dz:i29, and at the side 7.38 or 7i nearly, to which corresponds 21, as 
before. 

To find the logarithm of any mixed decimal member. 

Rule. Find the logarithm of the number, as if it was an integer, by the last rule, to 
which prefix the index of the integral part of the given number. 

Thus, if the logarithm of the mixed decimal 149.5738 was required; find the 
logarithm of 1495738, without noticing the decimal point ; this, in die last example, 
was found to be 17485 ; to this we must prefix the index 2, corresponding to the integral 
oait 149 ; the logarithm sought will therefore be 2.17485. 

To find the logarithm of any decimal fraction less than unity. 

The index of the logarithm of any number less than unity is negative ; but to avoid 
the mixture of positive and negative quantities, it is common to borrow 10 or 100 in 
the index, which must aflerwards be neglected in summing them with other indices 
thus, mstead of writing the index — 1, it is usually written -|-9, or -|-99; but in 
general it is sufficient to borrow 10 in the index ; and it is what we shall do in the rest 
of this work. In this way we may find tlie logai'ithm of any decunal fi*action by the 
following rule. 

Rule. Find the logarithm of a fraction as if it was a whole number ; see how many 
ci})hers precede the fii*st figure of the decijnal fraction, subtract that number from 9, 
and the remainder will be me index of die given fi-action. 

Thus the logarithm of 0,0391 is 8.59218; the logarithm of 0.25 is 9.39794; th*» 
luganthm of 0.0000025 is 4.39794, &c. 

To find the logarithm of a vulgar fraction. 

Rule. Subtract the logarithm of the denominator from the logarithm of the 
numcmtor (liori-owing 10 in the index when the denominator is the greatest); the 
lemainder will be the logarithm of die fraction sought 



EXAMPLE 1. 

Required the logarithm of |. 

From log. of 3 0.47712 

Take log. of 8 0.90309 

Remainder, log. of g or .375 .... 9.57403 



EXAMPLE II. 
Required the logarithm of 3^-, or -^. 

From log. of 13 1.11^94 

Take log. of 4 0.60206 

Remainder, log. of 3^ or 3i25.. . 0.51188 



To find tlie number corresponding to any logarithm. 

Rule. In the column marked at the top (and bottom) of the table, seek for the next 
kbs logaritiirn, neglecting the uidex ; note the number against it, and carry ^our ejf« 
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along that H.ie until you find the nearest \ess logarithm to the given one, ann y^Mi wiB 
have the fomth figure of the given number at the top, which is to be placed to tin* 
right c»f rhe three othei figures ; if you wish for greater accuracy, you must take the 
difFereiitie, D, between this tabular logarithm and the next greater, also the diflci-eiice, 
d, between thiat least tabular logarithm and the given one ; to the latter difference, e/, 
annex two or more ciphera at the right hand, and divide it by the foniuir difference, D, 
mid place the quotient* to the right hand of the four figures already found, and you 
will have the numl>er sought, expressed in a mixed decimal, the integral part of which 
will consist of a number of figures (at the lefl hand) equal to the index of the logarithm 
increased by unity.f 

Thus, if the number corresponding to the logainthm 1.52634 was required, we find 
52034 in the column marked at the top or nottom, and opposite to it is '336; now, 
the index being 1, the sought number must consist of two integral places; therefore it 

is:)aa 

If the given logarithm was 2.32838, we find that 32838 stiuuls in the column 
ni'irked at the top or bottom, directly opposite to 213, which is the nunil)er sought, 
bectiuse, the index being 2, the number must consist of three places of figures. 

If the number corresponding to the logarithm 2.57345 was require<l, we must look 
in the column 0; and we find in it, against the iiuml)er 374, the logarithm 57287; and, 
guidins the eye along that line, we find the given logarithm, 57345, in the column 
marked 5; therefore the mixed number sought is 3745; and, since the index is 2, the 
integral pjut must consist of 3 places ; therefore the number sought is 374.5. If the 
uidex be 1, the number will be 37.45; and if the index be 0, the number will l)e 3.745. 
If the index be 8, coiresponduig to a number les? than unity, the answer will l>e 
0.a3745, &c 

Again, if the number corre8])onding to the logarithn 5.57811 was required, look in 
the coinnni 0, and find in it, against 378, and under 5, the logarithm 57807, the difference 
between this a:id tlie next greater logtu-ithm, 57818, being 11, and the fliffereiH^e between 
57807 and the given number, 57811, being 4 ; to tliis 4 affix two ciphei-s, which make 
400, and d»vnle it by 11 ; tlie quotient is 36 nearly ; tliis number, l»eing connecte*! with 
the former four figures, makes 3785J36, which is the number required, shice, the uidex 
beuig 5, the number must consist of six places of figures. 

To show, at one view, the uidices corresponding to mixed and decimal numbers, we 
have given the following table. 



Mixed number. 



Logarithms, 



40943.0 Log. 4.61218 

4094.3 Log. 3.61218 

409.43 Log. 2.61218 

40.943 Log. 1.61218 

4.0943 Log. 0.61218 



Decimal nuniber. Logarithms. 

0.40943 Log. 9.f)1218 

0.04094:^ Log. 8.(>1218 

0.0040943 Log. 7.()1218 

0.0004094J3 Log. 6.61218 

0.000040943 Log. 5.61218 



MULTIPLICATION BY LOGARITHMS. 

Rule. Add the logtuMthms of the two numbers to be multiplied, and the sum will 
be tiie logarithm of tlieir producL 



EXAMPLE I. 

Multiply 25 by 35. 

25 Log. 1.39794 

35 Log. 1.54407 

Product, 875 Log. 2.94201 



EXAMPLE IL 

Multiply 22.4 by 1.8. 

22.4 Log. 1.35025 

1.8 Log. 0.2552 7 

Protluct, 40.32 Log. 1.605.52 



• This quotient must consist of as many places of figures as there were ciphers aimexed, couformaKle 
to the rules of the division of decimals. Thus, if the divisor was 40, and the number to which two 
ciphers were annexed was % making 2.00, the quotient must not be estimated as 5, but as 05, and ihcii 
two figures must be placed to the right of the four figures before found. 

t ir the index corresponds to a fraction less than unity, you must place as many ciphers to the leA of 
that number as are equal to the index subtracted from 9, the decimal point being placed to the )efl oi 
loese ciphers ; in this manner you will obtain the sought number. 

We may find the fifth figure of the required number by means of the marginal tables, by entering the 
table corresponding at the top to the proposed value of D, and in the right-hand column with d ; th( 
turresponding number is the fiflh fig^ure o^ the required natural number. 
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RXAMPLE 111. 

Multiply 3iJ6 by 0.0025. 

aa6 Log. 0.51322 

0.0025 Log. 7.39794 

Product, 0.00815 Log. 7.91116 



EXAMPLE IV. 
Multiply 0.25 by 0.003. 

0.25 Log. 9.39794 

0.003 Log. 7. 4771*4 

Product, 0.00075 Log. 6.87506 



In the last example, the sura of the two indices is 16 ; but shice 10 wiis borrowed in 
each number, we liave neglected 10 in tlie sum ; and the remainder, 6, being less than 
the other 10, is evidendy Uie index of die logai*ithm of a fraction letss thjui unity. 



DIVISION BY LOGARITHMS. 

Rule. From the logarithm of the dividend subtract the logarithm of the divisor 
the remauider wiU l)e the logui'ithm of the quotient 



EXAMPLE 1. 

Divide 875 by 25. 

875 Log. 2.94201 

25 Log. L39794 

Quotient, 35. ^ . .Log. 1.54407 

EXAMPLE II. 

Divide 40.32 by 22.4. 

40.;i2 Log. 1.60552 

22.4 Log. I.a5025 

Quotient, 1.8 Log. 0.25527 



EXAMPLE 111. 

Divide 0.00815 by 0.0025. 

0.00815 Log. 7.91116 

0.0025 Log. 7.39794 

Quotient, 3.26 Log. 0.51:122 

EXAMPLE [V. 

Divide 0.00075 by 0.025. 

0.00075 Log. 6.87.506 

0.025 Log. 8.t)9794 

Quotient, 0.03 Log. 8.47712 



In £xami)le III. both the divisor and dividend are fractions less than unity, and the 
divisor is the least ; consequently the quotient is greater than unity. In Example IV, 
both fractions are less than unity ; and, since the divisor is the greatest, its logarithm is 
greater than that of the dividend ; for this reason it is necessai-y to borrow 10 in the 
index before making the subtraction ; hence the quotient is less than unity. 



INVOLUTION BY LOGARITHMS. 

Rule. Multi])ly the logarithm of the number given, by the index of the power to 
which the quantity is to be raised ; the product will l>e the logarithm of the power 
sought But in mising the powera of any decimal fraction, it must be obetrved, that 
the first sigoificunt figure of tlie power must be put as many places below the place 
of units as the<index of its logarithm wants of 10 multiplied by the index of the power 



EXAMPLE I. 
Required the square of 18. 
18 Log. 1.25527 



Answer, 324 .*. Log. 2.51054 

EXAMPLE II. 

Required the cube of 13. 
13 Log. 1.11394 



Answer, 2197 Log.. 3.34182 



EXAMPLE III. 
Required the square of 6 4. 

6.4 Log. 0.80618 



Answer, 40.96 Log. 1.61236 

EXAMPLE IV. 
Required the ciihe of 0.25. 
0.25 Log. 9.39794 



Answer, 0.015625 Log. 28.19382 



in the last example, the index 28 wants 2 of 30 (the product of 10 by the power 3) ; 
therefore the firM sifmii^cBnt figure of the answer, viz. l^ is placed tiivo figures distant 
fW>i«i the nl-ve of unit^ 



as 
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EVOLUTION BY LOGARITHMS. 

Rule. Divide the logarithm of the number bf the index of the power ; the quotient 
will be the logarithm of the root sought, fiat if the power whose root is to be 
extracted is a decimal fraction less than unity, prefix to the index of its logarithm a 
figure less by one than the index of the ppwer,* and divide the whole by the index of 
the power ; the quotient will be the logarithm of the root sought 



iSXAMPLE I. 

Whc is the square root of 324 ? 
^U Log. 2 ) 2.51055 

Answer, 18 Log. 1^25527 

EXAMPLE XL 

Required the cube root of 2197. 
2197.. Log. 3)3^34183 

Answer, 13 Log. 1.11394 



EXAMPLE III. 

Required the square root of 40.96. 
40.96 Log. 2 ) 1.61236 

Answer, 6.4 Log. 0.80618 

EXAMPLE IV. 

Required the cube root of 0.015G25. 

0.015625 Log. 8.19382 

Prefix 2tothe index 3 ) 28.19382 

Answer, 0.25 Log. 9.39794 



TO WORK THE RULE OF THREE BY LOGARITHMS. 

When three numbers are given to find a fourth proportional, in arithmetic, we make 
a statement, and say. As the first number is to the second, so is the third to the fourth ; 
and by multiplying the second and third together, and dividing the product by the 
first, we obtain the fourth number sought. To obtain the same result by logarithms, 
we must add the logarithms of the second and third numbers together, and from the sum 
subtract the logarithm of the first number; the remainder wUl be ike logarithm of the sought 
fovrth number. 



EXAMPLE I. 

If 6 yards of cloth cost 5 dollai's, what 
will 20 yards cost ? 

As 6. Log. 0.77815 

Is to 5 Log. 0.69897 

So is 20 Log. 1.30103 

Sum of 2d and 3d 2.00000 

Subtract the first . . .- 0.77815 

To 16.67 Log. 1.22185 

The answer, therefore, is 16 dollars and 
iVtji or 16 dollars and 67 cent«k 



EXAMPLE II. 

If a ship sails 20 miles in 7 hours, how 
much wiU she sail in 21 hours at the 
same rate ? 

As 7 Log. 0.84510 

Is to 20 Log. 1.30103 

So is 21 Log. 1.32222 

Sumof2dand3d 2.62325 

Subtract the first 0.84510 



To 60 Log. 1.77815 

The answer is 60 miles. 



TO CALCULATE COMPOUND INTEREST BY LOGARITHMS. 

To 100 dollars add its interest for one year ; find the logarithm of this sum, and 
reject 2 in the index ; then multiply it by the number of years and parts of a year for 
wliicli the interest is to be calculated ; to the product add the logarithm of the sura 
put at interest ; the sum of these two logarithms will be the logarithm of the amount 
of the given sum for the given time. ^ 



* In this rule it is supposed that 10 is borrowed in finding the index, to the decimal according tf 
the ru^e, pige SZ9L 
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EXAMPLE. 

tteqiiired the amount of the principal and interest of 355 dollars, lot at 6 per 
compound interest, for 7 years. 

Adding 6 to 100 gives 106 ; whose logarithm, ejecting 

2 in the index, is 0.09531 

, Multiplied by 7 

Product 0.17717 

Principal, 355 dollars Log. 2.55083 

Sum gives the logarithm of 533.83 Log. 2.72740 

Therefore the amount of principal and interest is 533 dollars and 83 centa 



To find the logarithm of the sine, tangent^ or secant^ corresponding to any 
number of degrees and minutes ^ by Table XXVII. 

The given number of degrees must be found at the bottom of the page when 
between 45° and 135°, otherwise at the top ; th^ minutes being found in the column 
marked M, which suuids on the side of the .page on which the degrees are marked ; 
thus, if the degrees are less than 45, the minvJtes are to he found in the left-hand column^ &c. ; 
and it must be noted thai if the degrees are found at the top, the names of hour, sine, cosine, 
tangent, &c., must also be fauna at ti& top; and if the degrees are found at Ae bottom^ the 
names sine, cosine, &c., mtist also be found at the bottom. Then opposite to the number 
of the minutes will be found the log. sine, log. secant, &c in the columns marked sint^ 
secant, &c. respectively. 



EXAMPLE I. 
Requved the log, sine of 28° 37'. 

F'ind 28° at the top of the page, directly 
below which, in the left-hand column, 
find 37' ; against which, in the column 
marked sine, is 9.68029, the log. sine of 
the given number of degrees ; and "m tlie 
same manner the tangents, &c. are found. 



EXAMPLE II. 
Required the log. secant of 126^ 20^. 

Find 126° at the bottom of the paf{& 
directly above which, in the left-haiid 
column, find 20^ ; against which, in the 
column marked secant, is 10.22732 i^e» 
quired. 



To find the logarithm of the sine, cosine, S^cfor degrees, minutes, and seconds^ 

by Table XXVIL 

Find the numbers corresponding to the even minutes next above and below the 
given degrees and minutes, and take their difference, D ; then say, As 60^' is to the 
number of seconds in the proposed number, so is that difference, D, to a correction, d, 
to be applied to the number corresponding to the least number of degrees and^ minutes; 
addhive if it is the least of tlie two numbers taken &om the table, otherwise subtractive. 



EXAMPLE III. 

Required the log. sine of 24° 16^ 38". 

Sine of 24° 16^ Log. 9.61382 

Sineof24 17 Log. 9.61411 

Difierence D = 29 

Then, as 60" : 38" : : 29 : 18, which, 
being added to the number corresponding 
to 24° 16^, gives 9.61400, the log. sine of 
24° 16' 38". 



EXAMPLE IV. 

Required the log. secant of 105° 20^ 16". 

Secant of 105° 20^ Log. 10.57768 

Secantof 105 21 Log. 10.57723 

Difference .D = 46 

Then, as 60" : 16" : • 46 : 12, which, 
being subtracted fix>m die number corre- 
sponding to 105° 20^, gives 10.57756, the 
log. secant of 105° 20^ IG". 



If the given seconds be ^, ^, ^, \i or ^, or any other even parts of a minute, the like 
parts may be taken oi the difference of the logarithms, and added or subtracted as 
above, which may be frequently done by inspection. These proportional parts may 
also be found very nearly by means of the three columns of oifierences for seconds, 
^iven, for the first time, in the ninth edition of this work. The first column of 
differences, which is to be used with the two columns marked A, A, is placed between 



tbese ct>Iiunna The secuiid column of differences, whicn is to ha used with the 
two coluniDS B, B, is placed between these two columns. In like manner, the third 
column of differences, between the columns C, C, is to be used with them. The 
correction of the tabular logarithms in any of the columns A, B, C, for any number 
of seconds, is found by entering the lefl-hand Column of the table, marked S' at the top, 
and finding the number of seconds; opposite to this, in the column of differences, will 
be found the corre8i)onding correction. Thus, in the table, page 215, which contains 
the log. sines, tangents, &c., for 30°, the corrections corresponding to 25", are 9 for 
the columns A, A, 12 for the columns B, B, 3 for the columns C, C ; so that, if it 
were required to find the sine, tangent, or secant of 30° 12' 25", we must add these 
corrections respectively to the numbers corresponding to 30° 12^ ; thus, 

Col. A. Col. B. Col. C 

Logs, for 30° 12' Sine 9.70159 Tangent 9.76493 Secant 10.06335 

Corrections for 25" in S' _ -f 9 +12 + 3 

Logs, for 30° 12' 25". . . . 9.70168 9.76505 10.06338 

these corrections being all added, because the logarithms increase in proceeding 
from 30° 12^ to 30° 13'. Instead of taking out the logarithms for 30° 12', and adding 
the correction for 25", we may take out the logarithms for 30° 13', and subtract the 
correction for 60" — 25", or 35", found in the margin S' ; thus. 

Logs, for 30° 13' ... . Sine 9.70180 Tangent 9.76522 Secant 10.06342 

Corr. for 35" in col. S', ? ,q ^y ^ 

or 25" in col. G' .... I -"^*^ __Z__ __ 

Logs, for 30° 12' 25". . . . 9.70167 9.76505 10.06338 

The corrections are in this case subtracted, because the loguiithms decrease in 
proceeding backward 35" from 30° 13', to attain 30° 12' 25". The tangents and 
secants, in this example, are the same by both methods; the sines differ by one unit, 
in the last decimal place, and this will frequently happen, beciuse the difference of 
the logarithms for 1', sometimes differ one or two units from the mean values which 
are used in the three columns of differences. The error arising from this cause is 
generally diminished by using the smallest angle * S', when the seconds of the pro- 
posed angle are smxdler than 30"; or the greatest angle G', when the number of 
seconds are greater than 30". Thus, in the above example, where the angle 
S' = 30° 12', and the angle G' = 30° 13', it is best to use the angle S' when the given 
angle is less than 30° 12' 30", but the angle G' when it exceeds 30° 12' 30". Thus, 
if it be required to find the sine of 30° 12' 51", it is l)est to use the angle G' =30° 13', 
and find the correction by entering the margin marked S', with the difference 
60" — 51"izi9", opposite to which, in the column of differences, is 3, to be subtracted 
from log. sine of 30° 13' = 9.70180, to get the log. sine of 30° 12' 51" = 9.70177. To 
save the trouble of subtracting the seconds from 60", we may use the right-hand 
margin, marked G', and the correction may then be found by the following rules : — 

Rule 1. When the sm4dlest angle S' is used,^n^ the seconds in the column S\ 
and take out the corresponding correction, which is to be applied to the logarithm 
corresponding to S'; by adding, if the log. of G' be greater than the log. of S'; 
otherwise, by subtracting. 

Rule 2. When the greater angle G' is used, Jind the seconds in the column G', and 
take out the corresponding coiTection, which is to1>e applied to the logarithm 
corresponding to G' ; by adding, if the log. of S' be greater than the lo'^. of G' ; 
otherwise, by subtracting ; so that, in all cases, the required logarithm may fall be- 
tween the two logainthms corresponding to the angles S' and G'. 

The correctness of these rules will evidently appear by comparing them with the 
preceding examples ; and by the inverse process we may find the angle coi respond- 
ing to a given logarithm, as in the next article. 

We have given at the bottom of the page, in this table, a small table for finding 
the proportional parts for the odd seconds of time, corresponding to the column of 
Hours A. M. or P. M. ; to facilitate the process of finding the log. sine, cosine, &c^ 
con*esponding to the nearest second of time in the column of hours, or, on the con- 
trary, to find the nearest second of time corresponding to any given log. sine, cosine. 
&c. Thus, in the preceding examples, where the angle S'3=30° 12', and the 



* If we neglect the seconds m any proposed angle whose sine. &c. is required^ we get the angle 
denoted above by S', and this angle increased by V, is represented by G' ; so that the proposed angle 
rails between S' and G' ; S' being a smaller , and G' a greater angle than that whuse log. sine, &c., if 
required ; the letters S' and G', accentjed for minutes, being used because they are easily remeai>vt4 
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angle G'iliSO® 13'; the times corresponding in the column of Hours P.M., are 
g/^_4h im 3(;i. G'=:4'' 1" 44'; and if we wish to find the log. sine, cosine, &c., 
con-esjjonding to any intermediate time, as, for example, 4** 1™ 39% whicli differs ^' 
from tie angle S', we must find the tabular logarithm corresponding to S', and apply 
the correction for 3% given by the table at the bottom of ttie page, as in the foUowmg 
examples : — 

A B C 

Logs, for S' =4" 1« 36' Sine 9.70159 Tangent *9.76493 Secant 10.0633* 
Correction for + 3* +8 +11 +3 

Logs, for 4*^ l-" 39" Sine 9.70167 Tangent 9.76504 Secant 10.06338 

Nearly the »arne results are obtained by using the angle G', in the manner we 
nave before explained : — 

Logs, for G' = 4M™ 44' Sine 9.70180 Tangent 9.76522 Secant 10.06342 
Conection (or —5' —1 3 --18 —5 

Logs. for. ... 4 M"'39^ Sine 9.70167 Tangent 9.765 04 Secant 10. 06337 

These corrections must be applied by addition or subtraction, according to the 
directions given above, so as to make the required logarithm fall between those 
which corresjmnd to die times S' and G'. 

The inverse process will give the time coi:responding to any logaj'ithm. Thus, 
if the log. sine 9.70167 be given, the difference between this and 9.70159, corre- 
sponding to S' 1=4'* 1™ 36', is 8 ; seeking this in the column A, in the second line of 
the table at the bottom of the page, it is found to correspond to 3' ; adding this to 
the time S' =4"* 1™ 36', we get 4'* 1" 39' for the required thne. We may proceed 
in the same manner with tiie logarithms in the columns B, C ; using the numbers 
corresponding, marked B, C, respectively, in the table at the bottom of the page. 

To find the degrees^ minutes^ and seconds, corresponding to any given logarithm 

sine, cosine, t^^c. by Tabic XXVII. 
Find the two nearest numbers to the given log. sine, cosine, &c., in the column 
marked sine, cosine, &c., respectively, one being greater, and the other less, and take 
their difference, D ; take also the difference, d, between the given logarithm and the 
logarithm corresponding to the smallest number of degrees and minutes ; then say. As 
the first found difference is to the second found difference, so is 60^' to a number of 
seconds to be annexed to the smallest number of degrees mid minutes before found. 
The three columns of differences may also be used, by an inverse operation to that 
which we have expiaii^ed in the preceding aiticle. 

EXAMPLE V. 
Find the degrees, minutes, and seconds (less than 90°), corresponding to the log. 
§me 9.61400. 

Next less log. S' z=:24° 16' 9.61382 Log. of smallest angle S'=24° 16^ is 9.61382 
Greater G' = 24 17 9.6141 1 Given log 9.61400 

D=:29 rf=18 



Then say. As 29 : 18 : : 60" : 38", nearly ; which, annexed to 24° 16', give 24" 16' 38", 
answering to log. sine 9.61400. Subtiacting 24° 16' 38" from 180°, there remain 
155° 43' 22", the log. sine of which is also 9.61400. The quantity 38" may also be 
found by inspection in the side column S' of the page opposite £^1=18, in the 
column of differences between the two columns, A, A. If we use the angle G', we 
shall have rf' eipial to 11, the difference of the logarithms 9.61411 and 9.61400, and 
the corresponding number of seconds in column G', is 37", making 24° 16' 37". 

To find the arithmetical complement of any logarithm. 

The arithmetical complement of any logarithm is what it wants of 10.00000, and is 
used to avoid subtraction. For, when working any proportion by logarithms, you 
may add tiie ai'ithmetical complement of the logarithm of the fiist term, instead of 
subtracting the logarithm itself, observing to neglect 10 in the index of the sum of the 
logarithms. The arithmetical complement of any logarithm is thus found* — Begin 
at the index, and wriie doton what each Jigure wards of 9, except the last significant 
fiinire, which take from 10.* Thus, the arithmetical complement of 9.62595 is 0.37405 ; 
that of 1.86567 is 8.13433; and that of 10.33133 is 89.66867, or 9.66867. 

* When Uie index of the given logarithm is greater than 10, as in some of the numbers of Table 
XXVll., the left-hand figure of it must be neglected } and when there are any ciphers to the riffht hand 
of the last significant figure, you may place the same number of ciohers to tne nght hand of the other 
ftgiiriM of the arithmetical coroplement * 
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